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smith's  PATKNT  hot  OAS  burn  BBS. 


The  engravinfj^s  on  our  front  page  re- 
present a  new  method  of  consuming  gas, 
which  has  been  invented  and  patented  by 
Mr.  S.  W.  Smith,  of  Leamington.  The 
invention  consists  in  burning  the  gas  in  a 
highly  heated  state  instead  of  cold,  as  in 
the  ordinary  method,  ft  wiU  be  seen 
that  this  is  accomplished  in  a  very 
simple  and  efficient  manner,  by  merely 
causing  the  tube  conveying  the  gas  to 
the  burner  to  pass  over  the  flame. 
The  saving  produced  by  means  of  this 
im])rovemant  is  stated  to  amount  in  dif- 
ferent burners  from  25  to  4o  per  cent. 
In  the  case  of  argand  burners  the  flame  is 
far  more  brilliant  and  much  steadier — is 
quite  free  from  glare  and  smoke — 
less  moisture  is  given  out  during  com- 
bustion— and  the  whole  of  the  gas  and 
its  impurities  are  most  effectually  con- 
sumed. A  peculiar  advantage  attending 
this  invention  is  one  that  renders  it 
valuable  where  a  powerful  and  strong 
light  is  required;  for  with  the  patent  hot 
gas  argand  burner,  the  8U|)ply  of  gas 
may  be  turned  on  till  double  the  light  of 
a  common  argand  of  the  same  size,  is  ob- 
tained, without  the  disagreeable  and 
filthy  nuisance  of  smoke,  \vhich  not  only 
renders  everything  in  its  vicinity  black 
and  unsightly,  but  damages  to  a  serious 
extent  valuable  goods  in  the  shops  of  jew- 
ellers and  others,  where  bright  and  highly 
polished  articles  are  necessarily  exposed 
to  its  injurious  influence. 

The  light  from  the  patent  bat-winp 
and  other  burners  of  this  description, 
will  be  found  more  steady,  clear,  and 
brilliant,  than  in  any  common  burner  of 
the  same  size;  while  it  appears  from 
Mr.  Cooper's  Report,  given  below,  that 
the  increase  of  light  from  the  same  quan- 
tity of  gas  consumed  is  nearly  40  per 
cent.  It  would  seem  that  a  saving 
must  of  necessity  arise  in  the  use  of  the 
hot  gas  burners,  for  the  expansion  by 
heat  of  the  gas  within  the  tube,  prevents 
the  full  or  usual  supply  from  passing 
through,  and  the  quantity  consumed 
will,  therefore,  be  diminished  in  propor- 
tion as  the  heat  of  the  gas  is  increased, 
while,  at  the  same  time,  the  light  is 
improved. 

In  the  ordinary  burner  a  stream  of 
cold  vapour,  or  gaa,  is  being  constantly 
driven  into  the  flame,  which  of  neces- 
sity destroys  both  light  and  heat  to  a 
considerable  extent  (in  the  course  of  its 
owa  preparation  to  afford  light  again 


in  its  turn) ;  this  is  again  robbed  as 
before,  and  so  the  process  continues. 
In  the  patent  burners  the  gas  reaches 
the  flame  in  a  state  ready  to  give  light, 
or  to  combine  at  once  with  the  atmosphe- 
ric air — ^being  in  some  cases  red  hot — so 
that  the  heat  it  would  have  to  acquire 
before  being  serviceable,  or  ready  to 
burn,  is  entirely  saved. 

When   the    gas    possesses  a  super- 
abundance of  carbon,  as  that  made  from 
the  coal  in  Scotland,  in  some  parts  of 
England,  and  in    London,    the   patent 
burner  will  be  found  particularly  advai^      ( 
tageous ;  for  it  will  be  remarked  that  whil jr'"^  ^ 
the  heat  expands  the  volume  of  gas  o{ 
proportion  of  hydrogen,  the  quantity  of^*...^ 
carbon  remains  the  same,  so  that  the  pro-  \ 

portions  more  nearly  acquire  a  state,  ia         'i 
which  they  are  found  to  burn  with  the  < 

best  and  most  economical  effect,  while 
at  the  same  time  the  light  is  increased, 
and  a  saving  effected  with  the  same  light, 
of  from  20  to  40  per  cent. 

It  appears  that  whatever  burner  is  ex- 
perimented upon,  the  saving  is  in  all 
instances  atter  the  same  ratio,  and  we  do 
not  doubt  from  the  advantages  thus 
offered,  together  with  the  low  price  at 
which  the  burners  are  sold,  that  they 
will  be  generally  adopted. 

Mr.  Cooper*8  Report. 

Sir, — Having  now  tenniaatcd  a  long  series 
of  experiments  on  your  patent  hot  gas  burn- 
er, I  have  the  satisfaction  of  reporting,  as 
under,  the  results  which  I  have  obtained  in 
a  condensed  form,  and  which  may  be  simply 
stated  as  follows : — 

I  find  that  when  your  patent  form  of  ap- 
paratus is  used  with  any  argand  burner,  that 
the  average  increase  of  light  from  the  con- 
sumption of  the  same  quantity  of  gas,  as  as- 
certained by  a  great  number  of  experiments, 
is  in  the  ratio  of  119  to  100,  or  au  increase 
of  nearly  one- fifth  ;  for  witli  the  gas  which  I 
employed,  the  consumption  of  7  J  feet  per 
hour  gave,  when  consumed  by  an  argand 
burner  of  16  holes,  without  your  apparatus 
being  attached,  a  light  equal  to  16}  candles, 
and  with  the  consumption  of  the  same  quan- 
tity, in  the  same  time,  and  with  the  same 
burner,  with  your  apparatus  added,  the  light 
produced  was  equal  to  20  candles. 

Although  I  felt  in  a  great  measure  satis- 
fied with  the  results  I  had  obtained  by  this 
method  of  experimenting,  yet  I  thought  it 
desirable  to  vary  the  mode  of  operating,  which 
I  did  in  the  following  mamier: — Having  ac- 
curately adjusted  two  of  Mr.  Crosley's  ex- 
perimental meters,  so  that  they  registered 
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preeisely  the  Bune,  I  selected  two  similar 
Dixon's  burners,  and  attached  one  of  them 
to  one  of  the  meters  with  your  patent  appa- 
ratna  added,  and  the  other  to  the  other  me- 
ter without  your  patent  apparatus,  and  regu> 
lated  the  supply  cock  to  each,  so  that  they 
gave  shadows  of  equal  intensity.  A  consi- 
derable number  of  experiments  were  made 
in  this  way  in  order  to  obtain  an  average,  the 
gas  being  supplied  to  both  burners  from  a 
gas  holder  constructed  to  give  equal  and  uni- 
form pressures;  the  results  were  that  the 
hot  gas  burner  consumed  S-9  feet  per  hour, 
while  the  biimer  arranged  in  the  common 
way  for  an  equal  intensity  of  light  was  con- 
suming   6.43    feet,  which  is  in  the  ratio 

-4|i^g^to  be  certain  that  there  was  no 

I  be  attributed  to  any  slight  dif- 

^  the  construction  of  the  burners 

^  W.s,  they  were  reversed,  that  is,  the 
burner  which  had  been  used  with  the  hot  gas 
apparatus  was  applied  to  the  ordinary  mode 
of  burning,  and  vice  versa;  the  average  re- 
sults obtained,  were,  the  hot  eas  burner  con- 
sumed 5.6  feet  per  hour,  and  the  other  6,66 
feet  per  hour, which  is  in  the  ratio  of  100:119. 

Now  in  the  first  series  of  trials  the  ratios 
were  as  100:121.8,  and  in  the  second  as  100 
119,  the  mean  of  which  is,  as  100.120,  or  an 
increase  in  illuminating  intenbity  of  20  per 
cent ;  which  accords  as  near  as  can  be  ex- 
pected with  the  first  obtained  results,  and  by 
methods  so  dififerent,  that  I  am  induced  to 
place  the  greatest  reliance  on  their  accuracy. 

The  difference  of  increase  in  illuminating 
intensity  by  the  use  of  the  hot  gas  apparatus, 
is  however  more|remarkablewhen  the  common 
bat  wing  burner  is  employed ;  for  I  found  that 
when  two  similar  burners  of  this  kind  were 
substituted  for  the  argands  as  in  the  former 
experiments,  and  bein<f  adjusted  by  their  re- 
gulating cocks  to  produce  equal  intensities 
of  Hght  as  determined  by  shadows,  while 
that  burner  which  was  attached  to  the  hot 
gas  apparatus  was  consuming  4.36  feet  per 
hour,  the  other  which  had  not  the  advantage 
of  the  hot  gas  apparatus  was  burning  5.9  feet 
per  hour;  these  as  in  the  former  cases  being 
averages  of  a  number  of  trials.  The  burners 
were  then  reversed  as  in  the  former  experi- 
ments, and  the  results  obtained  were  pre- 
cisely the  same ;  the  ratios  in  these  instances 
being  as  100:135.3,  or  nearly  40  per  cent  | 

I  have  therefore  no  hesitation  in  stating  it 
to  be  my  conviction  from  the  results  of  the 
experiments  which  I  have  here  detailed, 
that  the  employment  of  your  patent  hot  gas 
burner  will  effect  a  savihg  to  the  amount 
aboTc  stated  in  the  consumption  of  gas  for 
the  production  of  an  equal  intensity  of  illu- 
minating power. 

I  am.  Sir,  your  obedient  servant, 

John  Thomas  Cooper. 

68,  Blsokfrisr*  Boad,  October,  1840. 

To  r.  MS.  W.  Smith,  Leamington. 


DescriptUn  qf  the  Bngravinga. 

Figs.  1  and  2  are  bat-wing  bamerB, 
or  any  of  that  description.  In  fig.  1  the 
gas  from  the  service  pipe  enters  at  a, 
where  the  burner  is  screwed  on,  and 
passes  into  the  tube  b,  thence  into  the 
retort  or  bent  tube  e,  and  back  through 
the  tube  d  to  the  burner. 

Fig.  2,  is  an  arch  or  ring  through 
which  the  gas  passes  in  its  way  to  the 
burner,  and  shortly  becomes  heated  to 
an  intense  degree. 

Fig.  3,  is  an  argand.  The  gas  enters  at 
a,  passing  through  the  hollow  bottom  of 
the  argand  to  the  pipe  b,  which  is  car- 
ried over  the  flame  and  back  again  to 
the  opposite  side  of  the  burner,  into  a 
hollow  passage  c,  leading  into  the  circu- 
lar argand  /—the  arrows  in  all  cases 
denoting  the  way  the  gas  travels.  The 
whole  of  the  argand  with  glass  holde  is 
in  one  piece,  and  enclosed  by  this  plan 
in  the  glass  chimney. 


avbry's  rotary  btbam  vnoinb. 

Sir, — ^An  accidental  circumstance  took 
me  to  Farn  Acres,  near  Newcastle,  and 
whilst  there,  I  was  told  that  a  new  rotary 
engine  had  recently  been  started  about  a 
quarter  of  a  mile  ofiT.  Feeling  anxious 
to  witness  any  novelty  of  this  kind,  I 
proceeded  to  the  new  iron  works  erected 
at  Dunston  by  Mr.  Porter,  of  London, 
and  in  the  absence  of  the  proprietor,  was 
kindly  permitted  by  Mr.  ISorval,  the 
manager,  to  inspect  the  engine. 

The  first  sight  of  the  casing  is  very 
splendid :  the  circular  portion,  inclosing 
the  arms,  radiates  verv  beautifullv  from 
the  centre,  and  the  peaestal  on  which  it 
stands  is  a  very  elaborate  casting,  some- 
thing like  the  base  of  some  of  the  French 
china  clocks.  The  whole  of  the  outward 
part  of  the  machine  is  got  up  in  a  very 
superior  style,  which  a  brass  plate  on  one 
side  announces  by  "  S.  Tate,  Kotheram." 

I  was  anxious  to  learn  from  Mr.  Nor- 
val  (whose  name  is  familiar  to  many  of 
your  northern  readers,  as  a  man  of  great 
mechanical  experience),  the  power  of  the 
engine.,  and  tne  quantity  of  coal  con- 
sumed. To  these  enquiries  I  could  get 
no  authentic  answers,  as  the  machine  has 
only  been  about  two  months  in  opera- 
tion, and  an  opportunity  has  notoccuired 
of  testing  these  particulars.  In  the  short 
time  I  had  to  devote  to  the  inspection,  I 
ascertained  the  length  of  the  arms  from 
nipple  to  nipple  to  bo  5  ft.  6  in. ;  dia- 
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meter  of  holes  of  ditto,  -f^th.  of  an  inch ; 
the  steam  pipe  about  j-ths  ditto,  inside, 
and  capable  of  being  regulated  in  its 
supply  of  steam  to  the  engine.  The 
speed  varies  from  1500  to  2000,  and  the 
engine  is  even  capable  of  making  3000 
revolutions  per  minute.  On  the  axle  of 
the  engine  is  a  driving  sheave  5  inches 
diameter,  and  15  inches  long,  upon  which 
a  belt  of  that  breadth  runs. 

The  boiler  is  15  feet  long  and  2  feet  in 
diameter,  and  pressed  to  80  lbs  on  the 
sauare  inch.  In  it  is  14  inches  of  water, 
which  water  is  supplied  from  two  circular 
heating  cisterns,  15  feet  long  and  10 
inches  diameter.  The  cold  water  from 
Uie  force  pump  is  forced  into  the  end  of 
one,  through  which  it  circulates,  and  bjr 
a  malleable  iron  pipe  passes  into  the  end 
of  the  next,  through  which  it  also  passes, 
and  from  thence,  by  another  pipe,  flows 
into  the  boiler.  These  heaters  are  always 
full  of  water. 

In  the  absence  of  positive  information, 
I  collected  what  I  could  as  regarded  the 
consumption  of  fuel,  and  from  what  I 
saw  and  heard,  I  think  it  is  about  10  cwt. 
per  day  of  10  hours. 

The  boiler  is  set  with  the  common 
flask  flue.  After  the  flame  has  left  the 
boiler,  it  surrounds  the  heaters,  and 
thence  passes  into  the  chimney. 

The  guaranteed  power  of  this  engine 
is  said  to  be  10  horses,  but  the  present 
work  is  merely  the  driving  a  fan  blast 
4  feet  diameter,  and  20  inches  wide, 
making  900  revolutions  per  minute.    - 

I  furnish  these  particulars  without 
offering  any  opinion,  but  merely  as  cir- 
cumstances in  which  some  of  your 
readers  may  feel  an  interest.  Mr.  Norval 
intends  shortly,  fully  to  test  its  merits, 
and  I  am  sure  such  a  task  cannot  fall 
into  abler  hands.  When  this  is  done,  I 
hope  he  will  communicate  to  the  public 
the  result.  I  believe  the  present  engine 
is  on  trial.  Should  opportunity  occur,  I 
may  let  you  know  further  particulars,  as 
I  learn  them.  S. 


CULTIVATION  OP  WASTB  LANDS. 

Sir, — To  a  person  who  has  traversed 
every  county  of  England  and  Wales,  as 
well  as  the  southern  districts  of  Scot- 
land, as  I  have,  it  cannot  fail  to  be  a 
matter  of  surprise,  as  well  as  mortifica- 
tion, to  see  the  countless  numbers  of 
acres,  which  are  lying  in  a  wasteful,  un- 
productive state,  on  the  sides  of  the  dif^ 


ferent  turnpike  roads,  forming  lonff  nar- 
row slips,  often  widening  into  really  ex- 
tensive tracts,  frequently  on  both  sides, 
where  nothing  is  to  be  seen  but  stunted 
grass,  muddy  pools,  or  a  bare  gravelly 
or  clayey  surface;  sometimes  inter« 
mtnjp:led  with  thin  spikey  rushes,  or  a 
profusion  of  noxious  weeds.  Is  it  not  a 
pity  that  such  an  imlnense  quantit]^  of 
soil,  doomed  as  it  has  been  from  time 
immemorial  to  sterility  and  unprofitable- 
ness, should  not  be  rendered  conducive 
to  some  species  of  productiveness  ?  From 
this  mass  of  mismanagement  and  pro- 
digal waste,  I  beg  leave  to  exempt  some 
portions  of  the  county  of  padva^^^ 
ham,  through  which  I  had  ofaatwhil#'"^ 
pass  about  six  years  since,  oiPf  gas  ot 
to  Birmingham.  It  was  with  fntity  of^- 
saw,  through  a  considerable  lini^^nAT&t 
county,  such  portions  of  waste  ground 
on  the  road  side,  pleasingly  converted 
into  cottagers  gardens,  and  bearing  in 
their  inclosed  spaces,  a  variety  of  the 
most  useful  articles  of  garden  produce-— 
the  potatoe  in  particular,  thereby  en- 
abling many  a  poor  man  to  msuntain  a 
fat  thriving  pig  or  two,  as  a  supply  to 
his  homely  table.  I  am  not  sufficiently 
conversant  in  details  of  rural  economy 
to  know  to  whom  generally  such  unap- 
propriated portions  of  waste  land  belong, 
out  I  should  suppose  from  the  neglected 
and  unnoticed  state  in  which  we  in- 
variably find  them,  that  their  most  cha* 
racteristic  description  would  be,  to  say 
thejr  form  a  portion  of  *'  No  Man's  land. 
Whilst  I  am  upon  this  subject,  I  may 
as  well  mention  that  thousands  and  tens 
of  thousands  of  acres,  which  are  put 
down  in  the  frequently  erroneous  "  Par- 
liamentary Reports,"  as  waste  lands  of 
an  entirely  unproductive  nature,  are  in 
too  many  instances  either  purposely  or 
ignorantly  so  described.  I  remember 
at  the  time  "The  Signal  Station" 
was  established  last  war  upon  the  sum- 
mit of  "  Cefn  Ogo,"  a  bleak  mountain 
on  the  coast  of  Denbighshire,  North 
Wales,  that  on  my  brother.  Captain,  then 
Lieutenant  B.  Smith,  who  commanded 
that  post,  preparing  to  mark  out  a  piece 
of  ground  for  a  garden,  on  its  bleak 
north-bitten  suiface,  the  idea  of  any 
thing  useful  growing  there,  was  by  al- 
most every  person  ridiculed.  However 
he  set  his  men  to  work  with  Robinson 
Crusoe  zeal,  and  the  result  was  that  he 
was  enabled  to  grow  every  useful  article 
of  garden  produce  \  In  the  same  maimer 
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migbt  thousands  of  acres  now  lyinf^  fal- 
low, be  reclaimed  from  barrenness  in  the 
mountain  fastnesses  of  the  Welch  prin- 
cipality, but  her  gentry  and  other  leading 
men,  who  ought  to  stimulate  her  agri« 
cultural  and  other  useful  interests,  are 
nowhere  to  be  found ;  and  whilst  Scot- 
land, labouring  under  a  more  ungenial 
climate,  is  progressing  in  a  manner  that 
astonishes  mankind,  Wales  may  be  com- 
pared to  a  portion  of  Asiatic  Turkey, 
where  the  old  routine  of  bygone  times  is 
invariably  preferred  to  any  more  salutary 
modem  improvements.  Whilst  Scot- 
land again,  has  her  scores  of  weekly  and 
•  ^^  p  'urnals,  hurrying  with  teeming 
-^►w*.  from  the  press,  the  better  por- 


tion who  form  the  gentry  and  clergy  of 
Wales  (say  of  her  twelve  coimties !)  have 
not  possessed  sufficient  spirit  to  main- 
tain even  the  one  only  respectable  at- 
tempt ever  made  in  their  periodical  lite 
rature,  by  preventing  the  extinction  of 
the  "  Cambrian  Quarterly  Revievo,*' now 
no  more !  Even  the  Penny  Periodical,  set 
on  foot  for  the  pupose  of  disseminating 
cheap  literature  in  Wales,  in  imitation  of 
the  "  Penny  Magazine"  established  by 
Lord  Brougham,  is  quietly  lying  at  the 
bottom  rf  the  stream  of  Lethe,  after  a 
short  effort  to  establi&b  its  vitality. 
I  remain,  Sir, 

Your  obedient  servant, 

Enort  Smith. 


WAENB's   BOOT   AND   SHOEMAKER'S   STANDING  OR  SITTING   FRAME. 

(Begiitered  pursuant  to  Act  of  Parliament,  Dec.  1st,  1840,) 
Fig.  I.  Fig.  2. 


The  serious  injuries,  both  bodily  and 
mental,  which  continually  result  from 
the  stooping  position  usually  occupied 
by  shoemakers,  while  leaning «over  work 
placed  on  their  knees,  has  often  attracted 
attention,  and  some  efforts  to  alleviate 
the  sufferings  thus  occasioned  have  here- 
tofore been  made.  The  plan  which  pro- 
mises to  be  most  successful  in  effec- 
tuallv  obviating  this  class  of  evils,  is  one 
which  has  been  perfected  by  '*  one  of 
the  craft,"  and  of  which  the  above  en- 
gravings will  give  a  tolerably  clear  idea. 


The  inventor,  Mr.  Wame,  thoroughly 
understanding  the  peculiarities  of  the 
complaint,  has  supplied  a  very  suffi- 
cient remedy,  having  contrived  a  simple 
and  inexpensive  apparatus,  upon  which 
all  the  manipulations  of  the  shoemaker 
can  be  performed  better  than  upon  the 
knees  ot  the  workman,  either  in  a  sit- 
ting or  a  standing  posture,  with  great 
facility. 

In  the  above  representations,  fig.  1  is 
a  side  elevation,  and  fig.  2  an  end  view ; 
a  a  is  the  frame  surmounted  by  i^  hard 
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leather  cosbion  ft;  c  ie  a  round  leather 
cushion,  revolving  freely  upon  the  for- 
mer ;  d  an  axle  carrying  a  hand-wheel  / 
and  a  ratchet  e;  a  is  a  strong  leather 
looped  strap,  which  passes  up  through 
the  centre  of  both  cushions  for  holding 
the  work,  and  is  fastened  to  and  winds 
around  the  axle  dj  A  is  a  pall  taking 
into  the  ratchet-wheel  e;  t  is  a  last  upon 
which  the  work  is  placed;  k  a  seat 
hinged  to  the  frame  and  supported  by 
the  temporary  moveable  leg  /, 

The  work  upon  its  proper  laat,  being 
placed  within  the  loop,  upon  the  upper 
cushion,  the  wheel/ is  turned  until  the 
work  is  held  sufficiently  tight,  being 
prevented  from  unwinding  bv  the  paS 
and  ratchet.  The  work  can  be  turned 
in  all  directions,  but  when  it  is  to  be 
shifted,  the  pall  A  is  to  be  raised,  when 
it  is  instantly  set  free.  The  inventor 
states  that  all  the  operations  of  sewing, 
stitching,  hammering,  steaking  down 
the  soles,  nailing,  healing,  tipping  and 
rasping,  can  be  performed  upon  this 
machine  with  the  greatest  ease  and  ex- 
pedition, and  without  the  slightest  in- 
jury to  the  work ;  the  workman  choos- 
ing that  position  from  time  to  time 
which  he  finds  most  conducive  to  his 
personal  comfort.  The  machine  is  said 
to  be  universally  applicable  to  all  kinds 
of  work,  from  a  man's  heavy  boot  to  a 
lady's  satin  slipper. 


LONG  AND  SHORT  CONNBCTING  BODS. 

Sir, — ^As  the  subject  of  "long  and 
short  Connecting  Rods"  has  lately  given 
rise  to  some  discussion  in  the  scientific 
world,  and  I  have  seen  in  a  late  number 
of  your  valuable  Magazine  an  article  by 
Mr.  Seaward  upon  this  subject,  I  have 
taken  the  liberty  of  troubling  you  with 
the  following  remarks.  It  seems  to  me 
that  the  subject  admits  of  a  very  simple 
explanation,  which  has  not  been  given 
in  the  article  referred  to. 

Suppose  A  6  B  to  be  a  lever  of  the 
first  order,  6  being  the  fulcrum;  and 
suppose  that  at  the  end  of  one  of  the 
arms,  any  number  of  weic^hts  from  o  to 
P>  be  successively  applied — the  number 
of  them  being  n;  each  weight  being 
greater  than  the  preceding  one  by  a 
constant  weight ;  then  it  is  obvious  that 
the  mean  of  all  these  weights  will  be 
P 
— »   however  great  the  number,  n,  may 

be,  (P  being  supposed  to  remain  con« 
sunt.) 


As  a  simple  illustration,  suppose  us 
7,  and  P  =  6  lbs.,  then  each  weight 
will  be  greater  by  1  lb.  than  the  pre- 
ceding one ; — the  mean  in  this  case 
would  therefore  be  3  lbs.;  so  that,  if 
instead  of  applying  0,  1,2,  &c.  to  6  lbs. 
successively  to  the  end  of  the  lever,  we 
apply  3  lbs.  7  times,  we  shall  obtain  the 
same  effect.  Or,  suppose  furth^,  that 
fi  is  infinite,  or  that  the  power  (increas- 
ing from  zero,)  was  continually  in- 
creasing, until  it  became  P;  then  the 
corresponding  effect  would  be  obtained 

by  a  weight  —  being  conHnuaUy  applied. 


This  being  premised,  I  have  no  doubt 
but  the  following  will  be  easily  under- 
stood - 

Let  0  B  represent  the  position  of  the 
crank  when  the  effect  of  the  given  force, 
(which  we  will  suppose  acts  in  the  ver- 
tical direction  A  o,)  h  greatest;  and  that 
the  motion  of  B  is  towards  G.  Then  it 
is  evident  that  while  the  point  B  is 
moving    from  B    to  G,    the  effective 
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foree  is  constantly  diminiBhing  until  the 
point  B  ahives  at  6;  when  it  is  ac- 
tually nothing.  Therefore,  agreeably  to 
the  above,  it  is  most  evident  that  thtf 
equUfalmt  to  the  effective  power  to  turn 
the  crank  during  its  motion  from  B  to 

p 
G,  will  be  truly  defined  by  — ,  acting 

continually  perpendicular  to  the  crank. 
Similar  reasoning  will  apply,  while  the 
point  B  is  moving  from  B  to  H.  So 
that  the  real  force  or  power  exerted  by 
the  connecting  rod,  (or  more  properly 
the  power  applied  to  it,)  to  turn  the 
crank  during  a  semi-revolution,  will  be 

--•n- 2    * 


We  therefore  conclude  from  this,  that 
if  instead  of  the  power  P,  (acting  as  we 
have  above  supposed   in    the   vertical 

p 
direction  A  o,)  a  power  —  had  been  ap- 

2 

plied,  acting  all  along  at  right  angles  to 
the  crank  during  its  semi-revolution, 
the  same  effect  would  have  been  ob- 
tained. Now  if  the  above  observations 
be  true,  (and  true  they  undoubtedly  are,) 
it  follows  that  whatever  the  length  of  the 
connecting  rod  may  be,  providing  the 
tension  upon  it»  when  in  a  vertical  posi- 
tion is  the  same,  the  effect  produced 
will  be  the  same. 

It  must,  however,  be  understood  that 
the  length  of  the  rod  must  be  greater 
than  twice  the  length  of  the  crank; 
otherwise,  it  is  evident,  that  a  complete 
revolution  cannot  be  ubtained. 

I  trust,  Mr.  Editor,  that  I  have,  by  an 
extremely  easy  method,  proved  that  there 
is  no  power  gained  or  lost  by  the  use  of 
long  or  short  connecting  rods,  as  has 
been  asserted  by  a  great  many  highly 
scientific  gentlemen  ;  and  that  it  will  be 
easily  understood  by  the  least  inexpe- 
rienced mechanic,  who  has  the  privilege 
of  perusing  your  truly  excellent  publica- 
tion. I  might  just  add  in  conclusion, 
that  the  above  proof  might  be  obtained 
by  a  process  purely  mathematical,  taking 
for  a  basis  the  parallelogram  of  forces, 
and  summing  the  series  when  the 
number  of  terms  become  infinity;  — 
meaning  by  this,  the  effective  forces  in 
different,  though  equi -distant  positions 
of  the  arc  B  G.  But  as  this  method, 
I  have  no  doubt,  would  have  been  rather 
too  abstruse  for  the  generality  of  your 


readers,  I  have  chosen  the  method, 
which  I  here  submit  to  your  attention. 
Trusting  you  will  oblige  a  humble  cor- 
respondent by  the  insertion  of  this  short 
letter, 

I  have  the  honour  to  be.  Sir, 

Yours  respectfuUy, 

C.  WOOD. 
December  22, 1840. 


TEMPBRATORB     OP     THB    POLAR 
REGIONS. 

Sir, — The  proposition  laid  down  by 
"  E.  A.  M."  m  her  theory  of  the  uni- 
verse, respecting  the  polar  temperature, 
appears  to  me  inconsistent  with  the  very 
pnnciple  of  that  theory.  We  must  con- 
sider the  firmamental  fluid  as  being  en- 
tirely free  and  uninterrupted  in  its 
course ;  then,  if  in  a  state  of  positive 
heat,  its  main  current  of  exhalation  must 
be  at  the  equator,  whence  it  will  spread 
expansively  towards  the  poles  south  and 
north,  but  being  in  both  directions  sup- 
ported by  the  exhalation  of  the  same 
fluid,  though  decreasing  as  the  latitude 
approximates  to  the  poles,  it  will  rise 
far  above  the  atmosphere.  Again,  if  in 
a  state  of  positive  cold,  it  will  be  drawn 
don  wards  by  the  absorption,  and  its 
main  currents  then  will  be  from  the 
poles  and  lessen  as  it  comes  nearer  to  the 
equator,  passing  freely  intermingled  with 
the  other.  Atomic  and  organic  bodies 
will  be  the  most  affected  by  the  sensa- 
tion of  cold  at  the  poles,  and  by  the  sen- 
sation of  heat  at  the  equator.  Now,  as 
we  regard  life,  vegetation,  and  chemical 
affinity,  as  the  media  by  which  the 
firmamental  fluid  passes  from  its  state  of 
positive  cold  to  positive  heat,  the  poles 
and  the  eauator  must  be  the  most  arid 
parts  of  the  globe,  the  one  being  too 
cold  and  the  other  too  hot.  And  this 
seems  to  be  conformable  to  the  know- 
ledge we  have  of  the  apparent  state  of 
things.  The  gravity  of  bodies  varying 
at  different  latitudes  is  a  fact  which 
might  be  asdigned  to  the  same  cause. 
But  this  principle  is  not  as  yet  sufili- 
ciently  established  now  for  me  to  adopt 
it,  and  I  wish  earnestly  further  expla- 
nation from  "  E.  A.  M." 

B.C. 

December  14, 1840. 


SUPPLY  OF  WATER  AT  FIRES. 

Sir, — The  frequency  of  fires  in  the 
metropolis,  the  great  devastation  they 
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occasioiif  and  the  scarcely  less  frequent 
inadequate  supply  of  water  when  they 
occur,  wUl,  I  trust,  be  a  eufficient  apo- 
logy for  the  liberty  I  am  taking  in  ad- 
dressing you  on  the  subject. 

This  1  do  for  the  purpose  of  submit- 
ting, through  the  medium  of  your  pages, 
a  plan  for  the  consideration  of  the  pub- 
lic, which  I  humbly  conceive  would  en- 
sure a  supply  of  water  fully  adequate  to 
the  greatest  emergency.  The  plan  I  beg 
to  propose  is  to  construct  tanks  or  sinks, 
each  made  of  cast  iron,  of  such  dimen- 
sions  and  at   such  distances  apart  as 
might  be   considered  advisable,  in  all 
the  streets  of  the  metropolis.  The  tanks 
in  the  same  street,  or  on  the  same  level, 
to  be  connected  with  each  other  by  means 
of  syphons  at  the  top,  or  pipes  at  the 
bottom,  whereby  the  water  they  contain 
would  all  flow  into  tliat  which  might 
happen  to  be  nearest  the  Are;  the  water  to 
be  turned  on  from  the  main  also  as  soon 
as  possible  in  the  event  of  fire  happening 
— the  tanks  to  be  filled  and  replenished 
from  the  same  source  as  often  as  it  is 
turned  on  for  private  use — each  one  to  be 
separatelv  connected  with  the  main  and 
furnished  with  a  waste  pipe,  by  which 
means  a  portion  of  tho  water  in  them 
would  be  displaced  as  often  as  it  was 
turned  on,  whereby  it  would  be  kept  sweet, 
and  any  noxious  exhalations  avoided. 
I  would  recommend  the  opening  down 
into  the  tanks  to  be  large  enough  to  ad- 
mit the  hose  of  at  least  four  engines  at 
the  same  time!     Probably  tanks  of  iron 
would  be  considered  most  desirable,  and 
if  they  were  cast  about  6  feet  square, 
and  of  the  same  depth,  each  would  con- 
tain about  27  hogsheads,  be  of  a  ma- 
nagcable  size,  and  two  or  more  of  them 
could  be  placed  together;  and  by  con- 
necting them  by  means  of  syphons,  the 
possibility  of  leakage  of  joints  would  be 
avoided.    For  the  same  reason  I  would 
recommend  the  different  stations  of  tanks 
to  be  connected  by  syphons ;  in  addition 
to  which  is  the  consideration  that  there- 
by a  great  amount  of  labour  would  be 
saved,  as  it  would  be  unnecessary  to  go 
more  than   2  feet  deep  with  syphons, 
whereas  pipes  would  require  a  depth  of 
excavation  four  times  as  great. 

Should  the  plan  which  I  have  taken 
the  liberty  to  propose  be  considered  too 
expensive  for  general  adoption,  it  might 
possibly  (if  approved  oO  oe  carried  into 
effect  at  the  Bank  of  England,  the  two 
Honsee  of  Parliament,  the  British  Mu- 


seum,* &c.  Further  details  of  the  plan  I 
should  be  happy  to  supply,  out  if  the 
hint  here  thrown  out  should  be  consi- 
dered worthy  of  being  acted  on,  there 
are  hundreds  of  persons  as  capable  of 
carrying  it  out  as.  Sir, 

Your  obedient  servant. 

Alpha. 

P.S.— Considering  that  all  the  water 
in  anv  number  of  tanks,  if  connected, 
woula  flow  to  that  which  might  be  sup- 
plying the  engines,  probably  if  they  were 
but  half  the  depth  proposed  they  would 
be  sufiiciently  capacious. 

[There  can  be  no  doubt  that  cor««^^ 
derable  advantage  would  result  fronrhilfli^^ 
adoption  of  some  such  plan  as  the  }  (M 
ceding,  which  bears  a  striking  resem« 
blance  to  that  of  Mr.  Baddeley,  de- 
scribed in  our  8th  Volume,  page  412, 
and  which  has  been  adopted  in  a  few 
public  situations.  The  expense,  how- 
ever, is  the  fatal  objection;  it  is  the 
business  of  that  nonentity — "  the  pub- 
lic"— to  provide  such  safeguards,  but 
daily  experience  shows  that  '*  the  pub- 
lic" care  nothing  about  the  matter.  It  is 
not  possible  to  get  the  few  salutary  pre- 
cautions which  are  made  compulsory  by 
Act  of  Parliament  carried  out ;  there  is 
small  hope,  therefore,  of  any  well  organ- 
ised system  of  protection  being  adopted. 
If  the  situation  of  ihefire-pluffs  were  radi- 
cated by  the  required  marks,  and  the 
residence  of  the  turncock  was  made  con- 
spicuous, there  would  be  very  few  com- 
plaints of  scarcity  of  water  at  fires ;  espe- 
cially if  adequate  rewards  were  given 
that  functionary  for  promptitude  and 
attention  in  the  discharge  of  his  im- 
portant duties.-*£D.  M.M.] 


CONDENSATION — MR.  8TMIN0T0N    IN   REPLY 
TO  MR.  HOWARD. 

Sir, — Mr.  Howard,  in  his  communication 
contained  in  your  journal  of  the  12th  inst, 
asserts,  among  otherjinconsistencies,  that  he 
never  tendered  me  an  apology  for  a  hasty 
assertion.  Mr.  Howard's  memory  seems  to 
have  failed  him,  for  in  vol.  xxv,  p.  362,  of 
your  Magazine  it  will  be  found  that  he  says, 
"  In  reply  to  Mr.  Symington's  communica- 
tion, I  must  freely  tender  my  apology.** 

Mr.  Howard  is  evidently  a  stone-uirowing 
gentleman,  for  it  seems  that  he  cannot  even 


*  The  British  Museum  is  adequatdy  prondcd 
with  water  tanks.— Ed.  M.  M. 
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have  a  pecn  at  trutli  but  by  shying  or  "  drop- 
ping" pebbles  into  a  well.  The  discovery 
of  truth,  therefore,  is  not  like  his  plan,  prin- 
ciple, process,  or  method  of  condensation — 
the  same  whether  practised  in  a  well  or 
garret. 

Mr.  Howard  asserts  that  the  Dragon  is 
entitled  to  the  palm  of  economy,  inasmuch 
as  it  effects  a  saving  in  speed.  Now  Mr.  H. 
has  boasted  of  the  Festa  being  perfect,  and 
yet  the  Dragon,  which  is  only  a  tow-boat, 
has,  since  that  boast  was  made,  more  than 
once  given  her  the  go-by. 

Mr.  Howard  asserts  Uiat  I  affirm  a  saving 
of  one-third  of  the  fuel  was  effected  in  the 
Cittf  of  Londonderry.  This  is  an  assertion 
wb:  h  I  most  pointedly  deny,  and  call  upon 
^y^tloward  to  produce  his  authority. 

*aW  Howard  asks,  what  is  the  truth  with 
respect  to  the  City  of  Londonderry  ?  and  an- 
swers his  own  question  in  a  manner  that 
shows  his  pebble-throwing  has  caused  an- 
other face  &an  that  of  honest  truth  to  pre- 
sent itself  to  his  prejudiced  optics. 

He  says,  "  on  applying  to  the  Peninsular 
Company  on  the  infringement  of  my  patent, 
I  communicated  with  one  of  the  leading 
directors,  a  gentleman  whose  character  is 
above  suspicion,  and  well  versed  in  matters 
relating  to  steam  navigation,  and  he  informed 
me,  that  the  exterior  pipe  of  Mr.  Symington, 
when  used  a/one,  reduced  the  speed  of  the 
engines  to  12  strokes  per  minute,  or  about 
one  half;  that  he  was  of  opinion  that  it  re- 
tarded the  vessel's  way  nearly  a  mile  an  hour, 
from  its  position ;  and  further,  that  Mr.  Sy- 
mington proposed  to  divide  tiie  large  pipe 
into  many  smaller  ones,  if  the  Company  pro- 
ceeded with  the  work,  (being  a  still  closer 
approximation  to  the  practical  carrying  out 
of  my  invention),  but  which  he  asntred  me 
should  not,  under  the  circumstances,  be  per- 
mitted. He  further  and  fairly  stated  that 
the  application  gave  indications  of  advantage, 
so  far  as  could  be  ascertained  by  such  imper- 
fect means." 

In  reply  to  all  this,  I  have  merely  to  say, 
that  one  of  the  leading  directors,  Richard 
Bourne,  Esq.,  informed  me  in  the  presence 
of  a  friend,  that  he  considered  it  a  valuable 
invention,  by  which  the  boilers  had  been 
much  benefitted;  that  he  had  an  opinion, 
but  that  it  was  only  an  opinion,  that  external 
pipes  might  diminish  the  vessel's  speed,  and 
endeavoured,  by  means  of  a  poker,  to  illus- 
trate his  theory,  which,  however  to  me,  seemed 
founded  in  error.  On  inquiring  how  long  it 
was  thought  the  vessel  would  be  laid  up  for 
the  purposed  alterations,  he  told  me  from 
ten  to  twelve  months.  On  representing  the 
injury  the  delay  would  do  to  the  invention, 
and  the  unfairness  of  not  allowing  the  appa- 
ratus to  be  tried — even  if  The  Londonderry 
improved  in  speed,  by  having  more  powerfiU 


machinery, — and  receiving  no  satisfactory 
answer,  J  deemed  it  proper,  while  I  had  the 
opportunity,  of  ascertaining  whether  her  speed 
would  be  improved  by  the  removal  of  the 
pipes,  to  do  so,  and  therefore  insisted  they 
should  be  taken  off, — a  determination  which 
was  endeavoured  to  be  evaded  by  means  not 
such  as  I  ought  to  have  expected,  considering 
the  readiness  with  which  I  had  met  the  views 
of  her  proprietors  on  all  occasions. 

The  result  of  my  experiment  was  much 
more  satisfactory  to  myself  than  to  the  Com- 
pany, as  she  had  to  return  to  England  with- 
out being  able  to  complete  her  voyage ;  and 
when  she  again  attempted  to  complete  it,  she 
lost  so  much  time,  that  serious  apprehensions 
were  publicly  expressed  for  her  safety,  and 
on  her  return  she  was  turned  out  of  the  Post 
Office  service.  How  does  this  accord  with 
the  apparatus  lessening  the  vessel's  way? 
Or  upon  what  principle,  process,  or  method 
of  reasoning,  is  Mr.  Howard  prepared  to 
prove  that  increasing  speed,  is  retarding  pro- 
gress ?  Or  how  could  his  informant  arrive 
at  the  belief  that  "  The  Londonderry"  had 
lost  a  mile  an  hour  in  speed,  seeing  she  never 
had  been  tried  without  the  apparatus,  from 
the  time  she  had  been  lengthened  25 -feet  in 
Messrs.  Fletcher  and  FeamaH's  dock.  Lime- 
house,  until  it  was  removed,  and  she  could 
not  keep  her  time  ?  One  thing  more  on  that 
point,  and  I  have  done  with  it.  Mr.  Howard 
has  been  told  again  and  again  that  I  never 
said  the  apparatus,  as  fitted  to  "  The  City  of 
Londonderry,"  was  perfect;  so  that  if  the 
strokes  of  the  engines  had  been  still  furtlier 
reduced,  I  should  have  considered  it  nothing 
surprising.  But  he,  most  ungenerously,  to 
say  the  least  of  it,  endeavours  to  keep  out  of 
sight,  that  with  the  addition  of  a  small  por- 
tion of  outside  water,  the  boilers  were  kept 
perfectly  clean,  which  had  never  been  the 
case  before  the  usual  number  of  strokes  of 
the  engines  was  obtained,  and  the  vessel  able 
to  make  good  her  voyages.  The  admissions 
made  by  Mr.  Howard's  nameless  director, 
that  the  invention  gave  indications  of  advan- 
tage, so  far  as  could  be  ascertained  by  such 
imperfect  means,  speaks  volumes  in  its 
favour. 

But  as  I  deal  not  in  secrecy,  being  pre- 
pared fully  to  make  good  what  I  advance,  I 
may  just  inform  Mr.  Howard  that  Mr.  Smith, 
another  of  the  managers  of  the  Company, 
spoke  in  the  highest  terms  of  the  invention, 
and  told  several  of  my  friends  that  he  did  not 
believe  "  The  Londonderry"  could  make  her 
voyage  without  it  The  captain  also  was  so 
much  of  that  opinion,  that,  fearing  it  was 
intended  to  remove  the  apparatus,  he  took 
the  engineer  aside,  and  told  him  he  must 
contrive  to  keep  the  vessel  at  Gravesehd,  to 
prevent  such  removal.  There  are  a  few 
other  particulars  which  I  could  furnish,  but 
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these  may  suffice  to  ^re  Mr.  Howard  an 
opportunity  of  supplying  me,  through  the 
pages  of  your  jouinal,  with  the  name  of  his 
skilfiil  informant,  who,  I  am  certain,  can 
neither  be  Mr.  Bourne  nor  Mr.  Smith. 

Having  thus  replied  to  Mr.  Howard,  much 
more  gently  than  from  the  tone  of  his  letters 
he  deserves,  I  take  my  leave  of  him  with  the 
assurance,  that  I  have  no  objections  to  his 
making  any  experiments  with  the  patent 
laws  which  ne  may  deem  likely  to  bring  them 
to  perfection. 

I  renudn.  Sir,  your  most  obedient  servant, 
Wm.  Symington. 

Wangye  House,  Essex,  Dee.  81. 1840. 


SCREW-PROPELLERS  V.   PADDLE-WHEELS. 

Sir, — However  disinclined  I  may  be  to 
trouble  you  again  with  further  observations 
upon  the  merits  or  demerits  of  the  applica- 
tion of  the  screw  made  by  Mr-  Smith  to 
propelling  purposes,  I  cannot  refrain  from 
transmitting  you  the  following  renuirks, 
and  requesting  the  favour  of  the  admission 
of  them  into  your  valuable  pages ;  being  in 
some  measure  moved  to  make  this  request, 
in  consequence  of  the  communication  of 
Mr.  Roger  Phillips  inserted  in  your  last 
(905th)  number. 

If  any  thing,  Sir,  were  wanting  to  show  to 
unprejudiced  parties  the  sensitiveness  that 
Mr.  Phillips  unwittingly  exhibits  of  the  un- 
tenableness  of  his  theory,  it  could  not  fail 
of  being  supplied  by  the  free  use  this  gen- 
tleman makes  of  assertion  instead  of  argu  • 
ment — in  the  readiness  with  which  he  applies 
epithets  in  place  of  reasoning — and  in  the 
eagerness  with  which  he  grasps  at  his  own 
loose  misreadings  of  my  remarks,  for  the 
purpose  of  proving  me  in  error.  Because, 
m  my  last  communication,  I  said  that  I 
thought  that  "  sufficient  has  now  been  said 
both  for  and  against  this  screw-propeller, 
and  the  result  may,  I  imagine,  be  safely 
left  with  time,"  he  attributes  to  me  the  un- 
fairness of  being  desirous  of  preventing  liim 
from  enjoying  the  same  number  of  opportu- 
nities for  stating  his  opinions  which  I  desire 
for  my  own  remarks.  In  imputing  to  me  a 
wish  for  such  an  extra  advantage,  he  en- 
tirely overlooks  the  circumstance  that  my 
original  article  was  itself  only  a  reply,  and 
this  to  a  pamphlet  not  alone  confined  to 
your  certainly  numerous  readers,  but  to  the 
public  at  large.  He  also  forgets  the  advan- 
tages he  and  his  co-advocates  of  the  screw 
have  had  in  the  hundreds  of  occasions  on 
which  the  screw-propeller  has  been  sup- 
ported by  articles  in  other  branches  of  the 
public  press,  and  also  disregards  the  almost 
solitary  ones  on  which  the  good  qualities 
of  this  propeller  have  been  impugned. 


Wthout  stopping  to  disclaim  an  nnfiur- 
ness  which  I  never  possessed,  I  will  observe 
that  Mr.  Phillips  might  have  saved  himself 
the  trouble  of  making  this  charge,  had  he 
had  more  knowledge  of  the  impartial  man- 
ner in  which  your  periodical  is  conducted  ; 
and  he  might  very  safely  have  left  witli  me 
the  advantage  which  he  so  readily  charges  me 
with  desiring  to  appropriate  to  myself,  had 
he  rightly  estimated  the  capacity  of  your 
readers  for  the  proper  appreciation  of  an 
argument  Truth  to  say,  I  should  have 
but  a  very  low  opinion  of  the  mental  quali- 
ties of  your  subscribers,  if  I  supposed  that 
they,  having  the  whole  of  an  argument  in 
print  before  their  eyes,  must  of  necessity 
give  judgment  in  favour  of  whatever  opi- 
nions might  happen  to  be  heard  last  in  ^TlJfJW 
without  attaching  weight  to  argumentf^ny^  ' 
viously  urged.  If  I  were  inclined  to  re- 
tort, I  should  say  that  Mr.  P.  and  other  ad- 
vocates of  the  screw  having  been  so  much 
accustomed  to  the  good  opinions  of  the 
public  press,  seem  rather  inclined  to  confine 
to  themselves*  the  use  of  that  organ,  and 
thereby  to  merit  the  charge  of  unfairness 
more  than  I  do. 

From  the  character  of  Mr.  P.'s  remarks, 
it  must  appear  very  plainly,  that  while  he  is 
very  ready  in  making  charges  of  errors, 
blunders,  mistakes,  and  mis-statements,  he 
does  not  exactly  take  the  very  clearest  mode 
of  proving  the  commission  of  these  acts ;  and 
I  think,  considering  the  checks  to  his  volun- 
teered corrections  of  my  statements,  which 
he  has  already  received  and  admitted,  that  a 
little  more  caution,  in  making  his  charges, 
would  better  become  an  argumentative  dis- 
puUnt  Errors,  blunders,  and  misUkes 
have  not  yet  been  proved  by  Mr.  Phillips  to 
have  been  committed  by  me ;  for,  Sir,  I  do 
not  admit  a  difference  of  opinion  widi  this 
gentleman  to  be  synonymous  with  these ; 
and  no  mis-statements  have  I  made.  In  all 
the  results  at  which  I  arrived,  I  showed  the 
process  and  figures  by  which  they  were  ob- 
tained. 

In  his  last  communication,  Mr.  P.,  in 
order  to  prove  that  my  theory  is  unsupported 
by  the  deductions  of  science,  has  so  mysti- 
fied his  meaning,  that,  with  the  degree  of 
consideration  wliich  I  have  given  to  his 
remarks,  I  freely  confess  I  am  unable  to 
understand  exactly  what  he  means,  or,  if  I 
do  comprehend  ms  meaning,  then  I  have 
just  exactly  made  that  application  of  the 
deductions  of  science  which  ho  says  I  ought 
to  have,  but  have  not,  done.  The  surface 
and  base  of  which  Mr.  P.  speaks,  and  which 
he  imagines  to  be  very  different  from  each 
other,  because  at  first  sight  they  appear  so, 
may  perhaps,  upon  an  elementary  examina- 
tion, prove  to  be  exactly  one  and  the  same. 

In  proof  of  the  incorrectness  of  my  theory 
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of  th«  action  of  the  ienw  upon  the  Bteenge 
of  the  ship,  Mr.  P.  urffes  that  the  excess  of 
the  undenieath  lateral  resistance  over  the 
■pper  lateral  resistance,  heing  always  re- 
solvable into  a  force  tending  to  give  to  the 
ship  a  permanent  inclination  from  a  straight 
■  course,  and  this  deviation  having  been 
proved  by  experiments  to  have  no  exist- 
ence, he  therefore  asserts  my  theory  to  be 
erroneous.  Sir,  if  Mr.  P.  means  by  constant f 
that  the  excess  of  the  underneath  resistance 
is  constetntly  equal,  I  cannot  agree  with  him, 
inasmuch  as  there  are  many  causes  operat- 
ing to  produce  inequality  in  this  excess  of 
resistance;  and  even  were  this  excess  con- 
stantly equal,  then,  from  the  circumstance 
of  its  being  exerted  at  an  ever  varying  dis- 
Jyifcijyarom  the  centre  of  gyration  of  the 
v3ki,  the  effect  of  such  an  assumed  con- 
stantly equal  force  would  be  productive  of  an 
ever  varying  effect  upon  the  ship's  course. 
And  when  Mr.  P.  considers  that  the  action 
of  the  resistance  of  the  water  to  the  screw  is 
not  conoentrated  in  any  one  point,  either 
underneath,  above,  or  laterally,  and  that  a 
solution  of  a  question  which  appears  on  a 
first  view  to  be  correct,  may,  upon  greater 
strictness  of  analysis,  be  found  to  be  er- 
roneous, I  think  he  will  admit  with  me 
that  it  will  save  him  and  me  some  labour, 
and  your  readers  some  wearying  thought,  if 
•we  leave  the  demonstrations  of  my  &eory 
of  the  action  of  the  screw  upon  the  steerage 
of  the  vessel  to  a  future  opportunity.  I 
assure  Mr.  P.  that  this  theory  has  not  been 
so  superficially  and  lightly  taken  up  as  he 
imagines,  nor  is  it  entirely  unsupported  by 
facts. 

Your  readers.  Sir,  will  recollect  that  my 
argument  went  to  prove,  that  when  the 
screw  revolved  slowly,  and  when  the  ship 
was  gathering  way,  ^om  an  inequality  in 
the  resistance  of  the  water  to  different  parts 
of  the  screw,  there  would  be  a  tendency  in 
this  inequality  to  make  the  vessel  turn 
round  or  from  a  straight  course ;  but  that  as 
the  way  of  the  ship  became  greater  and 
greater,  this  tendency  of  the  ship  from  such 
a  course  would  become  less  and  less,  until 
when  the  ship  had  acquired  full  way, 
and  the  screw  revolved  with  great  rapidity, 
this  divergence  from  a  straight  course,  for 
want  of  the  element  of  time  in  a  sufficient 
quantity,  would  he  confined  to  producing  a 
sort  of  minute  gyrating  motion  in  the  head 
of  the  ship,  round  a  certain  point,  the  effect 
of  which  would  be  to  neutralize  the  action 
of  the  force,  tending  to  produce  a  divergence 
of  the  vessel  from  a  straight  course.  In  the 
adaptation  of  the  principle  of  the  screw  to 
propelling  purposes,  made  by  Captain  Erics- 
son— in  which  application  the  rate  of  revolu- 
tion of  the  instrument  was  about  that  of  a 
common  paddle-wheel,   and  in  which   two 


oppositdy  revolving  screws  were  used  on 
one  centre — in  this  application,  I  say,  it  was 
found  necessary  to  make  one  part  of  the  ap- 
paratus revolve  faster  than  the  other,  thereby 
proving  that  a  comparatively  slow  and  equal 
rate  of  revolution  for  all  parts  of  the  screw 
rendered  the  steerage  of  me  ship  imperfect 
This  application  of  the  screw  was  not  one 
which  never  had  existence  except  upon 
paper,  but,  on  the  contrary,  was  tried  on  two 
or  more  vessels. 

If  I  thought  my  theory  of  the  action  of  the 
screw  on  the  steerage  of  a  vessel  required  fur- 
ther support,  I  would  ask  Mr.  Phillips  what 
could  have  induced  so  skilful  an  engineer  as 
Capt  Ericsson  to  use  two  screws  stall,  when  ' 
one  would,  if  Mr.  P.  were  right  in  his  opi- 
nion, have  done  as  well  7  And  also  would  the 
Archimedes,  if  the  upper  part  of  her  screw 
were  out  of  the  water,  move  on  a  straight 
course  f 

1^'hile  Mr.  P.  was  making  enquiries  of 
Captain  Chappell,  I  regret  he  did  not  make 
one  in  this  form.  Did  you,  Sir,  ever  make 
a  trial  of  the  effect  of  the  screw-propeller, 
upon  the  steerage  of  the  Archimedes,  when 
this  vessel,  in  siiU  water,  without  sail,  with 
the  helmfarmly  held  amidships,  and  under  the 
propulsion  of  the  screw  alone,  moved  from  a 
state  of  rest  to  one  of  rapid  motion,  without 
the  vessel's  inclining  from  a  straight  course  7 
Now,  should  such  a  trial  never  have  been 
made,  I  cannot  tell  how,  except  as  a  matter 
of  opinion,  it  can  be  shown  that  the  screw 
has  no  influence  on  the  steerage  of  the  vessel 
when  it  is  moving  slowly« 

Perhaps  a  few  general  remarks  upon  the 
theory  of  Mr.  Phillips  for  calculating  the 
propelling  power  of  the  screw,  and  my  own, 
tor  the  same  purpose,  may  not  here  bo  out 
of  place*  Mr.  P.,  by  assuming  the  resist- 
ance of  the  water  to  the  rotation  of  the  screw 
to  be  the  measure  of  the  propelling  power, 
supports  a  theory  under  which  I  have  pro- 
duced two  suppositions,  involving  palpable 
absurdities,  which  even  Mr.  P.  ad^ts  to  be 
**  irresistible."  If  more  suppositions  of  this 
kind  were  necessary,  I  could  supply  them ; 
but  the  two  I  have  already  given  should,  I 
think,  be  deemed  sufficient  to  shake  confi- 
dence in  Mr.  P.'s  theory.  How,  I  would 
ask,  are  we  better  able  to  test  the  accuracy 
of  any  theory  than  by  applying  it  in  extreme 
cases ;  and,  if  under  a  fair  trial  of  this  kind, 
a  theory  produces  results  which  are  known 
to  be  absurdly  erroneous,  what  reliance  can 
be  placed  upon  it?  I  confess  I  must  an- 
swei^—none.  What  is  the  case  under  such 
a  trial  with  the  theory  I  have  given  ?  Let 
us  see. 

By  considering  the  resistance  of  the  water 
to  the  rotation  of  the  screws  to  be  not  at  all 
identical  with  the  propelling  power,  and  by 
estimating  this  power  in  the  manner  I  have 
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proposed,  from  the  diiecticm  of  the  surface 
in  coi^unction  with  the  direction  of  the  rota- 
tion of  such  surface,  I  arrive  at  no  absurdi- 
ties ;  and,  test  my  theory  how  we  may,  none 
can  he  produced.  But  it  may  be  said  that 
my  theory  resembles,  in  the  total,  no  one 
before  known.  Sir,  incompleteness  in  the 
theories  before  given  of  the  action  of  the 
screw  as  a  propeUer,  may  very  well  be  ex- 
cused, considering  that,  until  lately,  scarcely 
any  one  thought  it  possible  that  the  screw 
would  ever  be  used  for  such  a  purpose; 
and  men  of  science  might  very  well  pass 
over,  without  any  strict  examination,  things 
not  likely  to  be  useful,  while  they  devoted 
their  attention  to  attaining  accuracy  in  pro- 
cesses tending  to  indisputable  utility.  Should 
we  find  (which  I  hold  to  be  impossible)  that 
the  screw  is  really  an  economical  propelling 
instrument,  we  shall  not  long  want  pro- 
cesses, at  the  hands  of  labourers  of  Juiown 
and  admitted  standing  in  science,  for  com- 
puting the  propelling  power  of  this  instru- 
ment, as  accurate  as  any  we  have  for  esti- 
mating the  power  of  other  machines. 

The  theory  I  have  given  might  be 
strengthened  by  two  other  collateral  pro- 
cesses, and,  by  consequence,  Mr.  Phil- 
lips's theory  weakened  to  the  same  extent; 
but  what,  Sir,  would  be  the  use  of 
proving  a  defective  method  thrice  bad  ?  I 
must  confess  it  to  be  almost  a  waste  of  time 
to  consider  tlie  principle  of  the  instrument 
at  all ;  and,  indeed,  it  never  would  probably 
have  been  examined  to  the  extent  it  has,  but 
for  the  performances  of  the  Archimedes, 
these  being,  as  I  think,  due  more  to  the 
power  and  build  of  the  vessel  than  to  any 
inherent  good  qualities  of  the  propeller  with 
which  it  is  fitted.  I  would  here  call  to  the 
recollection  of  your  readers  that  my  original 
article  in  this  discussion  consisted  of  two 
parts,  one  being  the  theory  and  the  other 
part  consisting  of  remarks  upon  the  report 
of  Captain  Chappell.  Sir,  it  is  no  small 
argument  in  favour  of  the  general  accuracy 
of  my  theory,  that,  taking  the  theory  as  a 
text,  I  found  the  commentaries  in  the  facts 
recorded  in  the  report  just  mentioned. 

In  this  place  I  may  perhaps  remark,  that, 
were  Mr.  P.'s  theory  correct,  the  application 
of  it  in  the  Archimedes  is  any  thing  but  the 
best,  seeing  that,  bv  the  most  advantageous 
modification,  we  might  get  rid  of  almost 
every  objectionable  feature  of  Mr.  Smith's 
plan;  but  then  such  a  best  application 
would  at  once  efiectually  demonstrate  the 
indefensibility  of  Mr.  P.'s  theory. 

A  few  more  words  to  conclude.  However 
valorous  Mr.  Phillips  is  as  a  knight,  little 
can  be  said  for  his  courtesy  and  consistency. 
In  one  part  of  this  gentleman's  last  commu- 
nication, he  says,  *'  the  error  of  Mr.  Hole- 
brook  may  have  arisen  from  the  misfortune 


of  his  having  undertaken  the  discussion  of  a 
matter  he  was  wholly  unacquainted  with," 
while,  in  another  part,  he  says, "  I  shall  now 
quit  the  field,  to  return  to  it  again,  however, 
should  any  further  attempt  be  made  by  Mr. 
Holebrook  to  call  in  question  the  tnanifest 
superiority  of  serew-propeUers  over  paddle- 
wheels  /"  Now,  Sir,  had  I  blundered,  mis- 
took, erred,  and  misrepresented,  as  Mr.  P. 
states  I  have,  I  would  ask  any  one,  in  a  state 
of  calmness,  whether  Mr.  P.  would  not  much 
better  have  shown  his  sense  of  security  by 
allowing  me  to  blunder  on,  rather  than  by 
acknowledgpg  that  I  have  the  power  to 
draw  him  into  the  field  whenever  I  may 
think  proper  to  do  so.  I  thank  this  gentle- 
man, however,  for  this  confession,  convey- 
ing, as  it  does,  the  admission  that  th ''•',M|r 
vations  which  I  have  made,  though  \u5j^d 
not  of  any  important  character,  are  yet,  ne- 
vertheless, not  exactly  those  of  a  person  '*  so 
wholly  unacquainted  with"  the  subject  under 
discussion,  as  Mr.  P.  thinks  they  are. 

Before  I  conclude,  in  order  to  avoid  ano- 
ther charge  of  unfairness  of  desiring  to  have 
the  last  word,  I  beg  Mr.  Phillips  to  under- 
stand that  I  have  no  such  desire,  and  that  I 
concede  to  him  every  advantage  which  he 
may  consider  to  belong  to  ttiat  circum- 
stance ;  and  I  further  inform  him,  that,  un- 
less I  see  more  reason  to  alter  my  determi- 
nation than  I  do  at  present,  it  is  not  my  in- 
tention to  continue  this  discussion  further. 

With  many  thanks  for  the  space  you  have 
afforded  me  for  these  observations,  and  vrith 
every  apology  for  my  too  great  trespass, 
I  beg  to  subscribe  myself^  Sir, 
Your  most  obedUent  servant, 

J.  P.  Holebrook. 

168,  Devonshire-place,  Edgewaxe-road, 
Dec.  18. 1840. 


ENQUIRY   RESFECTIMG   BLAST   FURNACES 
ANSWERED. 

Sir, — In  your  Magazine  of  October  31st, 
a  question  is  asked  relating  to  blast  furnaces. 
Expecting  to  have  seen  an  answer  from  some 
of  your  correspondents  abler  than  myself,  I 
deferred  till  now  giving  any  myself. 
I  am  your  constant  reader, 

C.  Wright. 

Patat,  near  Buabon,  Dec.  91,1840. 

Two  tuyere  pipes,  4  inches  diameter  each, 
blowing  with  a  power  compressed  to  3  lbs.  on 
the  iAch,  will  require  6831,5340  cubic  feet  of 
air  per  minute. 

Perhaps  I  shall  ask,  through  the  columns 
of  your  Magazine,  a  question  on  the  pro- 
perties of  hot  blast  iron,  which  breaks  of 
a  silver-looking  fracture,  and  is  as  tender 
nearly  as  glass,  as  soon  as  my  time  will 
permit  me  to  do  so. 
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absteacts  op  specific  ati  oms  op  english 
patents  recently  enrolled. 
Thomas     Edmondson,    Manchester, 
Chi^KKf  for  certain  improvemeftts  in  printing 
/MTMM.— Petty  Bag  Office,  Dec.  9,  1840. 

These  unproyements  relate  to  an  ingenious 
mode  of  printiug  railway  tickets,  successfully 
introduced  on  the  Manchester  and  Leeds 
ndlroad,  on  which  Mr.  Edmondson  is  em- 
ployed.     A  machine   prints  every    ticket 
widi  a^  progressire  numhei,  and   arranges 
them  in  a  progressive  order.     A  tube  or 
chamber  at  the  back  part  of  the  machine, 
contains  the  blank  tickets ;  a  form  of  type  is 
fixed  face  downward,  just  before  the  bottom 
of  the  tube  or  chamber.  In  front  of  this  form 
there  are  two  printing  cylinders,  to  each  of 
w^jhjirn.  pall  and  ratchet  wheel  is  fixed.     On 
u!e^.ce8  of  these  cylinders  there  are  a  series 
of  figures  from  1  to  99.     In  front  of  these 
cylinders  there  is  a  second  ti^be  or  chamber, 
the  top  of  which  is  below  the  level  of  the 
bottom  of  the  other.    In  the  upper  part  of 
the  machine,  a  ribbon  several  yards  in  length, 
saturated  with  ink,  passes  over  two  pulleys, 
unwinding  from  one  to  the  other  as  the  ma- 
chine is  worked,  the  ribbon  constantly  remain- 
ing between  the  type  and  the  tickets.  'These 
parts  are  so  connected  as  to  be^acted  upon  by 
a  lever  handle,  to  which  is  also  adapted  a 
printing  table.    On  this  handle  making  one 
vibration,  another  lever  acts  upon  a  notched 
feeding  bar,  so  as  to  bring  its  front  edge 
against  the  hindermost  edge  of  the  lower 
blank  ticket,  and.  force  it  forward  on  the 
printing  table  under  the  form  of  type.    The 
fore  edge  of  this  ticket  presses  against  the 
hindermost  edge  of  the  last  ticket,  and  urges 
it  forward    under  the  printing   cylinders: 
this,  in  passing  forward,  displaces  the  one 
that  just  before  occupied  that  place,  which 
being  finished,  falls  into  the  lower  tube  or 
chamber.  The  act  of  pressing  down  the  lever 
handle  moves  the  printing  table  upwards, 
and  gives  the  requisite  pressure  against  the 
type  and  cylinders,  and  the  ticket  receives  a 
number.    On  the  lever  handle  returning  to 
its  original  position,  one  of  the  cylinders 
takes  a  turn,  and  brings  the  next  number  of 
the  series  on  its  surface  into  the  lowest  or 
printmg  position,  when  the  same  operation  is 
repeated,  and  thus  10,000  tickets  may  be 
printed,  all  varying  in  their  respective  num- 
bers.   Two  boys  recently  printed  off  the 
impression  of  10,000  tickets  in  four  hours. 
The  inking  ribbon  will  print  25,000  im- 
pressions without  a  renewal  of  the  ink.  Each 
of  the  tubes  holds  exactly  500  tickets. 

William  Pontifex,  Shoe-lane,  Brass 
Founder,  fora  new  mode  of  obtaining  dye 
eolowTf  tannin,  and  acid*,  from  vegetable  iub^ 
stances. — Enrolment  Office,  Dec.  12,  1840. 

Within  a  large  cylindrical  vessel  there  is 
fixed  a  fall «  bottom,  perfonted  sU  oyer  with 


small  holes,  dividing  the  vessel  into  two  parts 
or  chambers.  To  the  lower  chamber  a  forcing 
pump  is  affixed, — to  the  other  an  air  vessel, 
furnished  with  a  safety  valve.  A  strong 
beam  runs  across  the  top  of  the  cylindrical 
vessel,  supported  upon  brackets,  and  held  in 
its  place  by  bolts.  A  screw,  which  works 
through  this  beam,  has  attached  to  its  lower 
end  a  cover,  fitting  the  interior  of  the  vessel, 
and  perforated  all  over  like  the  false  bottom. 
When  the  process  of  extracting  dye,  &c,  is 
to  be  performed,  the  bolts  are  taken  out,  the 
cross-beam,  screw,  and  cover  removed,  and 
the  substance  to  be  operated  upon,  in  a  pow- 
dered or  finely-divided  state,  is  placed  upon 
the  perforated  bottouL  The  covor,  &c.,  is 
then  replaced,  and  the  screw  turned  round, 
until  the  cover  is  pressed  down  on  and 
compresses  the  matters  to  be  acted  upon. 
Water,  at  a  temperature  of  160°  Fahrenheiti 
is  then  forced  through  tlie  mass  by  means  of 
the  pump,  (the  pressure  being  regulated  by 
the  ur  vessel  and  safety  valve),  and  extracts 
tlie  dye  or  other  property  of  the  substances 
thus  acted  upon.  The  same  apparatus  is 
employed  for  obtaining  tannin  or  acids,  in  a 
sinmar  manner :  for  tannin,  sumach  is  intro- 
duced into  the  vessel  with  the  otlier  material, 
and  the  water  is  injected  at  a  temperature  of 
190°. 

The  claim  is,  for  the  method  of  obtaining 
colour,  tannin,  and  acids  from  substances 
containing  the  same,  by  placing  those  sub- 
stances, in  a  finely  divided  state,  into  an 
apparatus,  such  as  that  described,  and  forcing 
water  or  other  suitable  fluids  through  them, 
at  a  proper  temperature. 

Richard  Prosser,  Birmingham  ,  Civil 
Engineer,  and  John  James  Rippon, 
Wells-street,  Middlesex,  Ironmonger, 
for  cettain  improvements  in  apparatus  for 
heating  apartments,  'and  in  apparatus  for 
cooking. — Enrolment  Office,  December  17> 
1840. 

The  *'  apparatus  for  heating  apartments" 
consists  of  a  stove,  which  is  designated ''  The 
Vesta  Stove."  Within  a  suitable  casing, 
either  plain  or  ornamental,  there  is  a  close 
fire-pot,  furnished  at  the  top  with  an  aper- 
ture closed  by  a  sliding  valve,  for  the  intro- 
duction of  the  fuel,  which  is  supported  upon 
a  grate  near  the  bottom  of  the  fire-pot 
Beneath  the  fire-pot  there  are  two  compart- 
ments, the  first  for  the  temporary,  and  the 
lower  one,  containing  a  drawer,  for  the  per- 
manent reception  of  the  ashes,  &c.  Between 
the  bars  of  the  grate  three  upright  rakers  are 
introduced  for  agitating  the  fuel,  and  causing 
the  dust  and  ashes  to  fall  into  the  receiver; 
these  rakes  are  rivetted  to  a  sliding  plate, 
which  forms  the  bottom  of  the  receiver  for 
ashes;  the  sliding  plate  and  rakers  are 
moved  simultaneously  by  pullinff  a  knob- 
handle.    When  this  handle  ie  drawn  out. 
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the  ashes,  &c  which  reposed  upon  It  fell 
into  the  drawer  beneath,  and  may  then  be 
carried  away.  If  the  sliding  plate  is  not 
pushed  back  again,  air  would  enter  by  the 
opening  thus  formed,  and  the  fire  would 
bum  too  briskly  and  waste  the  fuel;  the 
sliding  plate  should  therefore  be  pushed  in 
so  as  to  close  the  aperture,  and  the  air  to 
support  combustion  admitted  only  through 
an  aperture  provided  for  that  purpose,  and 
furnished  with  the  means  of  accurate  adjust- 
ment, according  to  the  heat  required.  The 
sliding  plate  has  another  use,  viz.  for  light- 
ing the  fire ;  the  sliding  plate  being  drawn 
out  admits  of  a  light  being  applied  to  the 
combustibles  lying  on  the  grate ;  after  the 
fire  has  burnt  up,  the  sliding  plate  is  pushed 
in,  and  the  supply  of  air  admitted  through 
the  regulated  aperture  only.  A  smoke  pipe 
passes  off  from  an  opening  in  the  upper  part 
of  the  fire-pot  into  a  flue  or  chimney ;  the 
external  casing  of  the  stove  has  a  moveable 
top,  which  is  taken  off  when  fuel  is  to  be 
supplied,  but  rests  in  a  ring  of  sand,  in  order 
to  prevent  the  emission  of  smoke  into  the 
apartment 

There  are  also  rings  of  sand  at  the  bottom 
of  the  fire- pot,  in  order  to  prevent  atmo- 
spheric air  from  finding  its  way  into  the 
chimney  without  passing  through  the  fire. 
In  this  stove  the  heat  plays  between  the  fire- 
pot  and  the  external  casing,  but  the  smoke 
passes  directlyfrom  the  fire-pot  to  the  chimney 

Another  modification  is  shown  of  a 
stove  on  the  same  principle,  but  in  which 
the  smoke  is  allowed  to  come  in  contact 
with  the  external  case  before  it  gets  into 
the  chimney,  access  to  the  apartment  being 
cut  oiF,  as  before,  by  sand  rims. 

A  third  modification  is  furnished  with 
two  smoke  pipes,  the  one  near  the  top,  the 
other  towards  the  bottom,  the  upper  one 
being  adapted  to  situations  where  chimneys 
have  a  bad  draught,  the  lower  one  to  good 
draughts.  The  upper  part  of  the  fire-pot 
terminates  in  a  reservoir  for  fuel,  with  a 
moveable  cover  and  sand  rim.  The  cover  being 
taken  ofi^  fuel  is  placed  in  this  receptacle,  and 
the  cover  replaced ;  on  drawing  out  the  slide 
valve  the  fuel  falls  into  the  fire-pot,  without 
any  escape  of  smoke  or  dust  into  the  apart- 
ment 

A  stove  suitable  for  forcing  houses  is  con- 
structed on  a  similar  principle,  but  is  sur- 
rounded with  an  external  case,  leaving  a  space 
between  the  two,  which  is  supplied  with  ex- 
ternal air  through  a  pipe ;  this  air  being  heated 
ascends  to  the  upper  part  of  the  external  case, 
when  it  branches  off  to  the  parts  where  warmth 
is  required,  by  means  of  conducting  pipes. 
Two  or  more  pipes  may  be  used,  according 
to  the  requirements  of  the  situation.  In 
order  to  prevent  tlte  air  being  too  hot  on 
0ietpliig  from  these  pipes,  there  are  reser- 


voirs of  water  placed  at  intervals,  throtigrh 
which  the  hot-air  pipes  are  led;  holes  stre 
perforated  in  the  pipe  between  each  of  the 
reservoirs,  for  the  emission  of  the  warm  air 
into  the  apartment    These  holes  may  be  so 
regulated,  by  opening  or  closing  them,  as  to 
emit* any  required  quantity  of  hot  air  into 
the  apartment,  the  excess  passing  out  at  the 
extremity  of  the  pipes  into  the  atmosphere. 
By  this  arrangement,  while  the  heated  air 
is  so  reduced  in  temperature  as  to  prevent 
injury  to  vegetation,  any  degree  of  moisture 
is  communicated  to  the  air  of  the  house  by 
evaporation,   which  is  often   advantageous, 
and   sometimes  essential,   to    horticultural 
operations. 

In  another  arrangement  a  stove  is  shown 
in  which  the  external  case  must  be  reiiJff^ 
in  order  to  supply  fresh  fuel ;  in  this  stove 
the  smoke  does  not  come  in  contact  with  the 
outside  case,  but  passes  directly  from  the 
fire-pot  to  the  chinmey.  In  this  construc- 
tion of  stove  the  rakers  are  moved  independ- 
ently of  the  sliding  plate,  being  attached  to 
the  end  of  a  rod ;  upon  the  end  of  this  rod, 
and  at  right  angles  to  it,  a  plate  of  iron  is 
fixed,  and  when  the  rod  Is  pushed  in,  this 
plate  stops  an  orifice  leading  to  the  chimney, 
the  use  of  which  is  to  allow  the  dust  caused 
by  the  rakers  to  pass  into  the  chimney  in- 
stead of  escaping  into  the  apartment  The 
rod  which  moves  the  rakers  passes  down  the 
centre  of  the  air  pipe,  and  the  rakers  are 
situated  between  the  bars  as  before  de- 
scribed. 

The  improvements  "  in  apparatus  for  cook- 
ing" consist  of  a  rectangular  iron  box,  and 
a  portable  fire-pot  or  pots,  inside  thereof, 
supplied  with  air  through  a  regulated  aper- 
ture, and  furnished  with  a  pipe  for  convey- 
ing the  smoke  into  a  chimney.  The  top  of 
the  box  becomes  heated  by  the  internal  fire, 
and  forms  a  hot  plate  upon  which  the  ordi- 
nary cooking  operations  can  be  conducted. 
At  one  end  of  the  top  of  the  box  there  is  an 
opening  over  which  a  cubical  or  other 
formed  cover  is  placed,  within  which  roast- 
ing may  be  performed;  this  cover  has  no 
bottom,  but  merely  serves  to  keep  in  the 
heat  and  surround  on  all  sides  (except  the 
lower)  the  article  to  be  roasted. 

A  coal  or  fuel  hod  is  next  described,  which 
is  used  for  supplying  stoves  of  the  foregoing 
description  with  fuel ;  it  resembles  a  square 
pail  closed  at  the  top,  and  furnished  with  a 
sliding  bottom.  The  hod  is  charged  by 
turning  it  bottom  upwards  and  withdrawing 
the  slide ;  when  it  is  filled  the  slide  is  pushed 
in,  the  hod  inverted  and  carried  by  a  swing 
pail  handle.  The  slide  is  furnished  wi£ 
two  holes,  one  at  the  projecting  extremity 
for  the  insertion  of  the  fingers,  another  of  a 
rectangular  form  just  within  the  former, 
which  fits  on  to  a  projection  on  the  sliding 
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-valve  on  the  top  of  the  fire-pot  The  fUel 
liocl  being  placed  on  the  top  of  the  fire-pot 
in  the  stoye,  the  projecting  piece  fits  into  the 
reotangular  opening  in  the  slide,  and  con- 
sequently the  slide  of  the  hod  and  of  the 
fixv-pot  are  by  this  means  opened  or  shut 
together* 

The   two    slides    being    simultaneously 

opened,  the  fuel  falls  into  the  fire- pot ;  on 

pxishing  the  handle  back,  both  slides  again 

vnove  together,  and  the  holes  in  the  top  of 

the  fire-pot  and  the  bottom  of  the  fuel  hod 

are  both  closed.    The  fuel  hod  is  then  re- 

Tnoyed  and  the  moveable  top  of  the  stove 

replaced.     In   this    operation  any  dust  or 

smoke  which  arises  passes  into  the  fUbl  hod 

and  is  carried  away ;  none  can  escape  into 

thjif^^^ent,  because  the  slide  on  the  top 

of  tfie  fire-pot  is  never  opened  except  when 

the  fuel  hod  is  in  its  proper  position. 

Reference  is  finally  made  to  a  peculiarly 
constructed  stove  (the  Chunk  stove),  pa- 
tented by  Mr.  Prosser,  February  17,  1839, 
for  the  purpose  of  more  clearly  pointing  out 
the  dij&rence  between  that  and  the  present 
inventions,  which  are  very  fully  described, 
and  most  minutely  particularised  in  fourteen 
sheets  of  drawings. 


RECENT   AMERICAN    PATENTS. 

[Selections  from  Dr.  Jones's  List  in  the  Journal  of 

the  Franklin  Institute,  for  Aug.  and  Sep.,  184D.] 

An  Improved  Method  of  Manufac- 
turing Sulphuric  Acid.  J.  Hargreaoes  s 
Augutt  24,  1889.—"  I  cause,"  says  the  pa- 
tentee, "  Uie  sulphur  to  be  burnt  in  a  pan, 
in  a  close  furnace,  by  fire  below  the  same; 
and  the  vapour  arising  from  the  combustion 
of  the  sulphur  is  forced  and  driven,  by  a 
blast  of  atmospheric  air  from  the  furnace, 
through  a  tube  leading  therefrom  to  a  close 
receiver  filled  nearly  full  of  water,  and  dis- 
charged near  the  bottom  of  the  receiver,  in 
such  manner  that  the  vapour  ascends  through 
the  water  to  its  surface,  and  by  combining 
with  the  water,  forms  sulphuric  acid.  I  also 
cause '  the  vapour  to  be  met  by  a  blast  of 
steam  and  atmospheric  air  while  yet  in  the 
furnace,  and  before  passing  into  the  receiver, 
to  cause  the  vapour  of  the  sulphur,  or  sul- 
phurous acid,  to  combine  wiUi  one  more 
equivalent  of  oxygen,  a  dry  atmosphere  being 
unfavourable  to  the  combination;  and  the 
vapour,  after  passing  through  the  water  in 
the  first  receiver,  rises  through  another  tube 
fixed  in  the  top  of  that  receiver,  and  passes 
through  another  receiver  in  the  same  man- 
ner, and  so  through  a  third,  or  more,  as  may 
be  found  expedient;  and  as  the  acid,  in  a 
concentrated  state,  is  drawn  from  the  first 
receiver  by  a  cock  at  the  bottom,  the  weaker 
acid  from  the  second  receiver  is  drawn  into 


the  first,  and  that  of  the  third  hito  the  second, 
and  thus  the  water  being  placed  in  the  last 
receiver,  passes  throuc^h  the  several  receivers, 
becoming  more  and  more  concentrated,  until 
it  is  drawn  from  the  first  receiver  in  the  form 
of  sulphuric  add. 

'*  In  order  to  render  the  process  more 
effectual,  I  insert  in  the  receivers  horizontal 
shelve?,  to  cause  the  vapour  to  pass  a  greater 
distance  Uirough  the  water,  and  these  shelves, 
as  well  as  the  receivers,  should  be  covered 
with  lead.  The  blast  of  atmospheric  air  may 
be  made  with  a  cylinder  with  double  blast, 
or  in  any  other  manner  to  make  a  steady 
and  uniform  blast,  and  the  blast  of  steam 
may  be  made  by  a  boiler  over  the  sulphur 
furnace. 

*'  What  I  claim  as  my  invention  is,  the 
manufacturing  sulphuric  acid  in  the  manner 
herein  set  forth — viz.  by  introducing  a  blast 
of  air  to  force  the  vapour  of  the  burning  sul- 
phur through  the  water  in  the  receivers,  and 
by  introducinff  a  jet  of  steam  with  atmosphe- 
ric air  into  me  furnace,  to  meet  the  vapour 
of  burning  sulphur,  as  herein  described." 

For  Suppltino  Ink  to  the  Pens  of 
Ruling  Machines;  Lewii  Edward*,  Au" 
gutt  81,  1840. — ^The  ink  is  to  be  contained 
in  a  trough  extending  along  at  the  heads  of 
the  pens,  and  into  this  trough  one  edge  of  a 
piece  of  cloth  is  to  dip,  whilst  the  other  por- 
tion of  the  cloth  lies  upon  the  pens,  and 
supplies  them  with  ink,  by  capillary  attrac- 
tion. Lines  may  be  ruled  with  differently 
coloured  inks,  at  the  same  time  with  the 
ordinary  lines,  by  means  of  small  cups  of 
coloured  ink  placed  within  the  trough,  and 
having  a  strip  of  cloth  leading  f^m  it  to  the 
pen,  or  pens,  to  be  supplied.  The  claims 
are  to  this   particular  mode  of  giving  the 

Ever-pointed  Pencil  Case;  John  Hague, 
August  16,  1840. — In  this  pencil  case,  the 
pencil  is  to  be  protruded  by  the  sliding  of  an 
outside  tube,  which  covers  the  slot  on  the 
tube  within  it,  and  the  claim  is  to  ''the 
mode  of  protruding  the  point  by  a  middle 
outside  tube,  the  whole  constructed  and 
operating  as  set  forth." 

Dovetailing  Machine  ;  Art  Dams  Bos- 
ton, August  21, 1839. — This  is  an  ingeniously 
contrived,  and  a  well  operating,  machine  for 
making  dovetailed  tongues  and  grooves  on 
the  ends  of  bourds,  for  forming  boxes,  and 
other  articles  requiring  to  be  similarly  joint- 
ed together.  The  joints  are  to  be  mitre 
joints,  and  upon  one  of  the  boards  the  mitre 
is  formed  with  a  dovetail  groove  along  it,  and 
upon  its  corresponding  piece,  a  dovetail 
tongue.  These  mitres,  tongues,  and  grooves, 
are  cut  by  circular  saws  fixed  upon  movable 
standards,  in  such  a  way  as  to  be  capable  of 
exact  adjustment  The  claim  is  to  the  de- 
scribed manner  of  constructing  this  appa- 


Digitized  by  VjOOQIC 


16 


KOTSS  AND  HOTICXS* 


ntus  so  as  to  cut  the  mitre,  and  the  tongue, 
or  groovei  at  the  same  time. 

Machine  FOR  Punching  Metals;  Samuel 
H,  Brown,  Jugutt  14, 1839. — In  this  machine, 
the  punch  is  to  be  forced  down  by  the  raising 
of  one  end  of  the  lever,  on  which  it  is  fixed, 
by  the  action  of  a  cam ;  this  cam  is  made  to 
operate  upon  a  system  of  friction  rollers,  to 
lessen  the  friction,  and  the  claim  made  is  to 
"  the  arrangement  of  the  rollers,  in  combi- 
uatien  with  the  cam  lever ;  that  is  to  say, 
placing  the  two  rollers  on  which  the  cam 
acts,  in  a  box  or  carriage,  which  travels  on 
another  set  of  rollers,  in  the  manner  de- 
scribed.'' 


LIST  OP -PATENTS  GRANTED  FOR  SCOTLAND 
FROM  22nd  of  NOVEMBER,  TO  22ND  OF 
DECEMBER,    1840. 

John  Buehsnan,  Glasfow,  Scotland,  coach  builder, 
for  improvements  in  wheel  carriaffcs,  tvhetlier  for 
common  roads  or  railways.    Sealed;  November  25. 

James  Molyneuz,  of  Preston,  Lancaster,  linen 
draper,  for  an  improved  mode  of  dressinir  flax  and 
tow.    Nov.  26. 

Samuel Wa^tafTSmith,  Leamington,  iron  founder, 
for  improvements  in  apparatus  for  supplying  and 
consuming  gas.    November  26. 

Frederick  Theodore  Philippi,  of  Belfield  Hall, 
near  Bochdale,  Lancaster,  calico  printer,  for  certain 
improvements  in  the  art  of  printing  cotton,  wool, 
and  other  woven  fabrics.    November  30. 

Alexander  Dean,  and  Evan  £\-ans,  of  Biiminrham. 
Warwick,  millwrights,  for  certain  improvements  in 
mills  for  reducing  rrain  and  other  substances  to  a 
pulverized  state,  and  in  the  apparatus  for  dressing, 
or  boting  pulverised  substances .    December  8. 

John  Hawlcy,  of  Frith-street,  Soho  Square,  Mid- 
dlescx,  watchmaker,  for  improvements  in  pianos 
and  hajps.    (A  communication.)    December?. 

Francis  Molineux,  of  Walbrook  Buildings,  Lon- 
don, gentleman,  for  improvements  in  the  manufac- 
ture of  candles,  and  in  the  means  of  consuming 
tallow,  and  other  substances  for  the  purposes  of 
light.    December  9. 

Joseph  Leese,  jun.,  of  Manchester,  Lancaster 
calico  printer,  for  improvements  in  the  art  of  print- 
ing calicoes  and  other  surfaces.    December  1 1. 

Philippe  Marie  Moindron,  of  New  Ormond-strect, 
Middlesex,  merchant,  for  improvements  in  the  con- 
struction of  furnaces,  and  in  boilers.  (A  commu- 
nication.)   December  17. 

John  Cartwrieht,  of,  Loughborough,  Leicester, 
manufactiurer  of  hosiery,  Henry  "^Vamer,  of  the 
same  place,  manufacturer  of  hosiery,  and  Joseph 
Haywood,  of  the  same  place,  frame  smith,  for  cer- 
tain improvements  upon  machinery,  commonly 
called  stocking  frames,  or  frame  M'ork  knitting  ma- 
chinery.   December  22. 


IRISH  PATENTS  FOR  DECEMBER,  1840. 

Geoi^  Owynne,  for  improvements  in  the  manu- 
facture of  candles,  and  operating  upon  oils  and  fats. 

G.  A.  Gilbert,  for  certain  improvements  in  ma- 
chinery or  apparatus  for  obtaining  and  applying 
motive  power.  ri-  ^  — o 


A.  £.  Walker,  for  improvements  in  engraving  by 
machinery . 

M.  Berry,  forceitain  improvements  in  machinery 
or  apparatus  for  making  or  manufacturing  pins  and 
sticking  thrin  in  paper. 

A.  Wall,  for  a  new  composition  for  the  preven- 
tion of  corrosion  in  metals,  and  for  other  purpMea.. 


NOTss  AND  Noncas. 
Action  qf-Sea  Water  on  Gtau.-^ht  a  recent  meet- 
ing of  tile  Philosophical  Society  of  St.  Andrew's, 
Sir  David  Brewster  exhibited  a  bottie  of  wine  from 
the  Boyal  Oeorge,  which  had  been  exposed  to  the 
action  of  sea  water.  This  bottie  he  received  from 
Mr;  Lyell,  of  Kinnerdy,  for  the  purpose  of  ex- 
amining the  remarkable  decomposition  of  the  glass 
Sroduced  by  the  action  of  salt  water.  The  thin 
1ms  of  glass  which  covered  the  bottie  like  a  silvery 
incrustation  had  all  the  properties  of  the  brilliant 
scales  of  decomposed  glsiss  found  in  Italy,  and  pro- 
duced  by  nearly  2000  years  exposure  ^^^^^le- 
ments.  Upon  a  careful  examination  of  i^^HrBfte 
of  the  bottle.  Sir  David  found  that  the  scales  were 
throughout  filled  with  veins  like  those  of  agate,  and 
coincided  with  the  lines  in  which  the  glass  had 
been  twisted  in  the  mechanical  operation  of  form- 
ing the  bottie.  The  lines  in  which  the  cohesion  of 
the  particles  of  the  glass  was  the  least  were  the 
soonest  decomposed  by  the  action  of  the  sea  water. 
This  curious  fact  disclosed  tiie  cause  of  the  simi- 
larly waved  structure  in  the  decomposed  glasses  of 
Greece  and  Bome.-^Scottman. 

Platter  dtujifi^.— Phister  of  Paris  is  sulphate  of 
lime,  or  g}-psum,  deprived  of  its  water  of  crystal- 
lization by  heat.    In  this  state  it  has  such  an  affinity 
for  water,  and  is  capable  of  taking  up  so  much,  that 
when  the  powder  is  mixed  with  water  till  it  be- 
comes of  the  consistence  of  cream,  it  sets  after  a 
few  seconds  into  a  hard  mass.    In  the  manufacture 
of  plaster  casts,  we  must  pay  attention  to  several 
little  niceties,  in  order  to  get  rid  of  all  the  air  bub- 
bles.   These  arise  from  two  causes,  either  from  the 
adhesion  of  the  air  to  the  plaster,  or  from  the 
plaster  carrying  down  air  with  it,  when  added  to 
the  water.    The  first  is  to  be  remedied  by  using 
fresh  burnt  plaster,  which  is  always  adopted  by  the 
cunning  stereotypers,  for  they  state  that  if  it  sim- 
ply stands  a  fortnight,  the  casts  will  not  be  so  good. 
The  workman  cannot  explain  this,  but  the  rationale 
was  well  known  to  Mr.  Wyatt,   our   celebrated 
sculptor,  who  told  me  that  he  attributed  it  to  the 
adhesion  of  the  air ;  and  that  thus  many  delicate 
casts  were  injured.    He  places  the  common  plaster 
in  a  saucepan  over  the  fire,  and  heats  it,  when  it 
heaves  from  the  discharge  of  the  gas,  and  is  then 
readv  for  use.    Sufficient  plaster  should  be  placed 
in  a  basin,  and  water  poured  upon  it  till  it  is  com- 
pletely covered,  and  all  bubbles  cease  to  rise,  when 
It  must  be  thoroughly  mixed  by  rubbing  it  together. 
The  surface  to  which  it  is  to  he  applied  should  be 
slightiy  brushed  over  with  a  very  small  quantity  of 
salad  oil.    A  littie  fiuid  plaster  may  then  be  poured 
on  the  cast,  and  with  a  hog's  bristie  painting  brush 
thoroughly  rubbed  into  all  the  fine  parts,  which 
will  prevent  the  adhesion  of  any  air  bubbles  in  the 
plaster  which  might  prevent  a  perfect  impression. 
Another  portion  of  pkster,  sufficient  to  give  the 
desired  thickness  is  now  to  be  added,  and  time 
must  be  given  for  the  whole  to  set,  when  it  should 
be  removed  from  the  mould,  and  gentiy  heated  to 
drive  off  excess  of  moisture.-^iiiM'f  Elements  of 
Electro  Metallurgy. 
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Ib  our  last  number  (p.  13)  we  gave  a 
brief  abstract  of  Messrs.  Prosser  and 
Rippon's  specification  of  their  recent 
patent  for  "  certain  improvements  in  ap- 
paratus for  heating  apartments  and  for 
cooking,"  and  we  could  give  many  satis- 
factory reasons,  if  needful,  for  just  now 
returning  to  the  subject. 

*•  *TiB  doncl  dread  Winter  spreads  his  latest 
glooms. 
And  reigns  tremendous  o'er  the  conquered 
year." 

Doubtless  the  season  affects  us,  and 
renders  everything  savouring  of  warmth 
and  comfort  peculiarly  congenial  to  our 
feelings  at  this  time ;  nay,  we  fancy  we 
could  be  content  to  expatiate  upon  the 
merits  of  stoves  throughout  a  double 
Number,  would  our  readers  but  bear 
with  us. 

It  is  extremely  interesting  to  observe 
the  great  amount  of  talent  that  has  been 
devoted  to  endeavours  to  perfect  im- 
provements in  "heating  apparatus;" 
yet  somewhat  mortifying  to  reflect  that 
80  little  real  improvement  has  been  the 
result.  We  cannot,  however,  afford 
space  to  enter  upon  a  review  of  the  pe- 
culiarities of  every  invention  which  is 
even  now  the  object  of  an  unequal  and 
unsuccessful  struggle  for  pubUc  favour; 
suffice  it  to  say  that  all  their  several  ad- 
vantages seem  to  be  fully  realised,  and 
all  their  objectionable  points  obviated, 
in  an  omnipotent  rival,  ''the  patent 
Vesta  Stove, '  which  we  beg  this  week 
to  introduce  to  the  partici^ar  notice  of 
all  our  "  shivering  friends." 

It  may  be  remembered^  that  we  took 
occasion  last  winter  (vide  No.  851)  to 
expatiate  at  some  length  upon  the  patent 
Chunk  Stove,  which  Mr.  Prosser  was 
just  then  most  opportunely  bringing  out 
to  alleviate  the  sufferings  of  "  chilly 
mortals."  Some  of  our  readers  might 
at  that  time  have  thought  our  descrip- 
tion, if  not  exaggerated,  to  be  somewhat 
highly  coloured^  the  advantages  to  have 
been  rather  overrated;  but  we  were 
practically  certain  that  our  good  opinion 
rested  upon  a  basis  not  liable  to  error, 
and  we  spoke  the  language  of  philoso- 
phical conviction,  free  from  any  bias  of 
prejudice  or  partiality.  It  is  with  some 
degree  of  satisfaction,  therefore,  that  we 
see  upwards  of  two  thousand  testimo- 
nials from  purchasers,  to  the  healthful- 
ness,  simplicity,  economy,  safety,  and 


cleanliness  of  these  stoves,  when  used  in 
the  varied  situations  of  drawing-rooms, 
bed-rooms,  nurseries,  entrance  balls, 
offices,  green-  houses,  forcing-houses,  and 
forcing  pits.  Some  of  these  parties  were, 
doubtless,  induced  to  try  the  Chunk 
Stove  upon  the  faith  of  our  recommen- 
dations, and  several  persons  have  most 
explicitly  declared  that  the  Chunk  Stove, 
in  every  respect,  fully  bears  out  the  high 
encomiums  which  we  passed  upon  ii.  The 
Chunk  Stove  is  still  held  in  high  estima* 
tion  by  those  for  whose  situa^^  n  it  is 
suitable,  and  it  is  giving  very  4U|^sa- 
tisfaction  where  Dr.  Arnott's  ai*!Wufer 
stoves  could  not  be  made  to  do  so. 

The  success  of  this  contrivance,  as  a 
commercial  speculation,  has  been  almost 
unparalleled,  and  it  might  be  thought 
that  the  fortunate  patentee  should  "  let 
well  alone."  It  happened,  however,  that 
in  the  course  of  manufacturiog  and  ex- 
perimenting upon  an  extended  scale  with 
the  Chunk  Stove,  it  was  found  suscepti- 
ble of  such  considerable  improvements 
as  to  justify  its  mgenious  proprietors  in 
making  them  the  subject  of  another 
patent. 

It  is  stated  that  the  absence  of  variety 
in  size  and  ornament,  which  cannot  be 
applied  to  the  Chunk  Stove  beyond  a 
limited  extent,  had  in  some  cases  caused 
disappointment.  The  mode  of  supply- 
ing the  fuel  was  also  under  some  circum- 
stances considered  objectionable. 

To  meet  these  defects,  therefore,  in 
the  most  satisfactory  manner,  the  "  Vesta 
stove"  has  been  produced,  combining 
all  the  advantages  of  the  "Chunk,"  with 
others  peculiar  to  itself. 

The  Vesta  stove  is  adapted  to  either 
an  ascending  or  a  descending  flue,  with 
the  certainty  of  acting  efficiently  either 
way,  without  any  difficulty  in  fixing ;  it 
admits  of  every  conceivaole  variety  of 
ornament,  can  be  made  of  various  ma- 
terials, and  of  sizes  suitable  for  the 
smallest  apartment  or  the  largest  church. 

The  Vesta  stove  is  made  in  three  ways, 
plain,  fluted,  and  ornamental.  Figs.  1  and 
2  on  our  front  page,  are  elevations  of 
the  two  latter :  figs.  3  and  4  being  inter- 
nal sections  at  right  angles  to  each  other, 
from  which,  the  construction  and  action 
of  this  stove  may  be  easily  understood. 
The  Vesta  stove  is  composed  externally 
of  a  cylindrical  casing  or  envelope  mount* 
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ed  on  a  suitable  stand,  fdrnished  with  a 
moveable  top  resting  in  a  ring  of  sand. 
The  fuel,  which  may  be  cinders  or  coke, 
is  contained  in  a  close  furnace  or  fire- 
Fig.  5. 


ed  by  opening  the  sliding  plate  B,  and 
the  smoke  is  prevented  from  passing  di- 
rectly out  of  the  fire-pot,  by  closing  the 
slide ;  it  therefore  escapes  through  the 
smoke  pipe  o,  and  thence  to  a  chimney, 
as  indicated  by  the  arrows.  The  fuel 
rests  upon  a  grate  C  near  the  bottom  of 
the  fire-pot;  between  the  bars  of  this 
grate,  three  rakers  d  are  introduced,  for 
the  purpose  of  agitating  the  fuel  and 
causing  the  ashes  to  fall  down  upon  a 
receiver  e.  These  rakers  are  rivetted  to 
a  sliding  plate/,  which  forms  the  bottom 
of  the  receiver  for  ashes;  the  sliding 
plate  and  rakers  are  moved  simulta- 
neously by  means  of  the  handle  G  :  when 
this  handle  is  drawn  out,  all  the  ashes 
and  cinders  which  rested  upon  it  fall  into 
the  drawer  H,  placed  beneath  for  their 
reception,  and  may  then  be  carried  away. 
The  atmospheric  air  necessary  for  sup- 
porting combustion  is  admitted  through 
an  aperture  i,  in  the  side  of  the  stove 
furnished  with  a  convenient  apparatus 
for  regulating  with  ^reat  nicety  the 
quantity  of  air  admitted,  and  therefiy  the 
rate  of  combustion  within  the  stove.  If 
the  sliding  plate  is  not  pushed  back  by 


pot  A,  furnished  on  its  top,  with  a  slid* 
ing  plate  or  valve  B.  The  fuel  is  in- 
troduced by  an  apparatus  presently  to 
be  describea,  through  the  aperture  form- 
Fig.  6. 


the  handle  G,  a  rush  of  atmospheric  air 
would  enter  through  the  opening  thus 
formed  (in  the  bottom  of  the  receiver  for 
ashes,)  and  the  fire  would  burn  too 
briskly,  rapidly  wasting  the  fuel;  it  is 
necessary  therefore  to^eep  this  aperture 
closed,  and  confine  the  admission  of  air 
to  the  definite  limit  of  the  regulated 
aperture.  When  first  lighting  the  fire, 
however,  the  sliding  plate  may  be  ad- 
vantageously withdrawn,  and  the  com- 
bustibles lying  upon  the  grate  ignited  by 
holding  a  light  to  the  under  side  of  the 
grate;  as  soon  as  the  fire  has  burned 
up,  the  sliding  plate  is  to  be  pushed  in 
and  the  supply  of  air  adjusted  as  before 
directed.  The  layer  of  sand  between 
the  lines  k  k  and  I  I,  is  for  the  pur- 
pose of  preventing  any  atmospheric  air 
from  finding  its  way  mto  the  chimney 
otherwise  than  through  the  fire-grate; 
and  the  sand  rim,  m  m,  near  the  top,  in 
which  the  moveable  top  rests,  prevents 
the  emission  of  smoke  into  the  apartment. 
The  very  ingenious  contrivance  for  re- 
plenishing the  Vesta  stove  with  fuel  is 
shown  in  figs.  5  and  6 ;  the  former  being 
a  side  elevation,  the  latter  a  plan,  of  what 
02 
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is  termed  in  the  specification,  "a  coal  or 
fuel  hod."  This  feeder  is  a  sort  of  square 
iron  pail,  with  a  slide  R  at  the  bottom ; 
this  slide  being  turned  uppermost,  is 
drawn  out  and  the  "  hod "  filled  with 
fuel,  through  the  aperture  thus  pre- 
sented; the  slide  is  then  shut  and  the 
"hod"  inverted,  being  carried  by  the 
swing  handle  S,  in  which  position  the 
slide  becomes  the  bottom  of  the  vessel 
upon  which  the  fuel  rests.  There  are 
two  holes  in  the  slide,  one  for  the  inser- 
tion of  the  fingers  in  order  to  move  the 
slide,  the  other  a  rectangular  slit  v,  which 
fits  on  to  the  projecting  piece  z  of  the 
sliding  valve  B  on  the  top  of  the  fire- 
pot  A.  The  fuel  hod  being  charged,  il 
IS  placed  on  the  top  of  the  fire-pot  (the 
moveable  cover  of  the  stove  being  pre- 
viously lifted  ofif)  with  the  projecting 
piece  z  fitting  into  the  rectangular  slit 
v;  on  drawing  back  the  slide  of  the 
fuel  hod,  the  slide  on  the  top  of  the 
fire-pot  is  thus  drawn  with  it,  and  the 
fuel  falls  into  the  furnace.  On  pushing 
back  the  handle,  both  slides  again  move 
together  and  the  opening  in  the  top  of 
the  fire-pot  and  the  bottom  of  the  fuel 
hod  are  simultaneously  closed.  The  fuel 
hod  is  then  removed  from  the  top  of  the 
fire-pot,  and  the  moveable  cover  re- 
placed in  its  proper  position  upon  the 
top  of  the  stove.  In  this  operation,  any 
smoke  or  dust  that  arises,  passes  into 
the  fuel  hod  or  feeder  and  is  carried 
away;  none  can  enter  the  apartment, 
because  the  slide  on  the  top  of  the  fire- 
pot  is  never  opened  except  when  the 
fuel  hod  is  in  its  proper  position.  The 
peculiar  construction  of  the  feeder  and 
the  internal  part  of  the  stove  is  such, 
that  neither  the  stove  nor  feeder  is  seen 
open ;  the  fuel  falls  from  the  latter  into 
the  former  without  the  fuel  being  seen, 
an  advantage  which  no  other  stove  pos- 
besses ;  avoiding  entirely  that  annoyance 
of  dust  occasioned  by  throwing  fuel  into 
the  stove,  or,  what  is  worse,  into  a  fun- 
nel to  convey  into  the  stove,  as  is  done 
in  Dr.  Arnott's,  and  all  stoves  except 
the  Vesta.  The  fire  may  be  kept  lighted 
a  whole  season,  without  any  annoyanca 
from  dust,  or  inconvenience  from  clinkers. 
That  a  Madeira  climate  in  England 
may  be  produced  by  the  Vesta  stove, 
plants  of  the  most  tender  kind  requiring 
warmth  have  proved ;  in  sick  rooms  it 
has  been  found  invaluable,  producing 
one  even  degree  of  temperature  through- 
out the  day  and  night. 


The  Vesta  stoves  have  no  doors  from 
which  the  gases  or  impure  air  can  es- 
cape, as  they  do  from  every  stove  having 
doors,  however  well  ground  and  fitted 
those  doors  may  be ;  and  as  there  is  no 
fire  or  heated  substance  in  contact  with 
the  outer  case,  the  air  that  comes  in  con- 
tact with  it  is  only  warmed,  and  not  de- 
stroyed. 

Although  they  are  ventilating  stoves, 
they  are  so  constructed  that  the  air  re- 
quired to  carry  on  combustion  need  not 
be  taken  from  the  apartment  in  which 
the  stoves  are  placed,  as  the  external  air 
can  be  brought  into  the  body  of  the 
stoves.  This  for  forcing-pits  ar/J  -i^reen- 
houses  forms  a  very  importr  ^jlpf'ii.rr 
in  these  stoves ;  and  it  is  also  a, reat  ad- 
vantage where  chimneys  emi  .iie  smoke 
into  the  apartment  instead  of  discharging 
it  at  the  top  (commonly  called  smokv 
chimneys) ;  with  these  stoves  so  applieo, 
it  is  impossible  for  any  chimney  to  act 
improperly,  owing  to  the  absence  of 
doors.  The  method  of  bringing  in  the 
external  air  has  been  applied  to  the  Ar- 
nott  stoves,  but  without  the  slightest 
advantage ;  indeed  it  had  only  the  effect 
of  causing  an  increased  escape  of  the 
noxious  vapours  from  the  door  of  the 
stove.  With  the  Vesta  stove  it  will  at 
once  be  seen  these  unpleasant  effects 
cannot  possibly  occur,  as  the  vapours 
must  be  forced  up  the  chimney  only, 
there  being  no  other  outlet.  This  me- 
thod of  supplying  air  is  not  necessary 
except  where  the  chimneys  are  bad. 

For  the  first  few  days  the  fuel  will  be 
consumed  in  much  less  time  than  it  will 
be  afterwards,  and  the  fire  will  there- 
fore require  attention  a  little  earlier  than 
the  following  stated  times,  which  will  be 
as  frequent  as  it  is  necessary  to  replenish 
the  fire,  &c.,  after  the  stoves  have  been 
in  use  for  two  or  three  days : — For  the 
14-inch  stove  every  12  hours ;  the  16-inch 
every  18  hours;  the  18-inch  every  24 
hours.  Where  Welch  coal  is  used,  add 
6  hours  to  the  above  time. 

The  14-inch  stoves  consume  about 
three  halfpenny  worth  of  fuel  in  12  hours, 
and  are  suitable  for  rooms  from  8  to  16 
feet  square;  the  16- inch  consume  about 
two  penny-worth  of  fuel  in  the  same 
time,  and  are  suitable  for  rooms  from 
16  to  28  feet  square;  the  18-inch  con- 
sume about  three  penny-worth  of  fuel, 
and  are  suitable  for  rooms  from  28  to 
48  feet  square. 
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IMPROVBMENT  IM   MESSRS.   WHITELAW   AlfD   QTIRRAT'S  WATBR-WHKKU  ^ 


i; 
4f 


J 


Sir, — The  accompanying  drawing  shows 
a  plan,  which,  with  the  assistance  of  Mr. 
George  Whitelaw,  I  have  invented  for 
keeping  the  new  patent  water-mill  out 
of  tail-water,  a  a,  is  the  main-pipe«  b  h, 
are  the  arms  of  the  machine,  and  c  is  the 
top  of  its  shaft.  The  arms  work  inside 
of  an  air  vessel  //,  which  is  fixed  down 
to  a  building,  and  is  covered  on  the  top, 
hut  has  no  bottom.  The  shaft  passes 
freely  through  a  hollow  cylinder  fixed 
above  an  opening  in  the  top  of//, 
and  there  is  another  hollow  cylinder 
t  t,  fixed  also  on  the  top  of//,  and 
so  large  in  diameter  insiae  as  to  leave 
room  for  a  third  cylindrical  part  e, which 
is  fixed  upon  the  upright  shaft  to  re- 
revolve  easily  in  the  space  left  between 
the  other  two  cylinders.  The  top  of//, 
forms  a  bottom  to  the  space  which  is  be- 
tween the  two  cylindrical  parts  first 
named,  and  e  is  fixed  upon  the  shaft  in 
such  a  manner  that  the  joining  will  be  air- 
tight. An  inspection  of  the  drawing 
will  make  the  arrangement,  &c.  of  the 
cylindrical  parts  intelligible,  g  is  one 
side  of  the  tail-race;  s  is  the  opening 
through  which  the  water  escapes  from 
//.  into  the  tail-race. 

Suppose  now  the  space  into  which  the 
cylinaer  e  works  sufficiently  filled  with 
water  to  form  an  hydraulic  joint  of  the 
kind  very  commonly  used  in  gas  works ; 
then,  if  the  machine  is  set  in  motion,  the 
air,  which  will  in  some  instances  be  dis- 
engaged from  the  water,  will  remain  in 
the  v^sel//,  and  press  down  the  sur- 


face of  the  water  in  it  to  the  level  n  n,  or 
even  lower.  In  this  way,  the  arms  of 
the  machine,  although  on  a  leiitl  below 
that  of  the  surface  m  m,  of  the  water  in 
the  tail-race,  will  work  clear  of  the  tail- 
water. 

It  may  be  found  necessary  to  use  a 
small  pump  to  force  air  into//,  in  order 
to  lower  the  surface  of  the  water.  By 
running  a  quantity  of  water  from  the 
main  pipe  into  the  air-vessel  through  an 
arrangement  of  pipes  similar  to  the  water- 
blowing  mnchine,  air  will  be  carried  into 
//.  The  space  within  which  the  cylin- 
der e  works  may  be  supplied  with  water 
by  a  small  pipe  leading  from  a  a, 

A  water-mill  composed  of  two  round 
plates,  the  one  forming  the  top,  the 
other  the  bottom  of  the  passages  for  the 
water,  with  plates  on  edge  and  properly 
bent,  running  between  them  from  the 
centre  outwards,  so  as  to  make  the  space 
between  the  round  plates  all  into  arms, 
will  work  very  well  in  tail-water.  If  a 
ring,  projecting  downwards  is  fired  to 
the  under  plates,  then  the  bottom  of  the 
machine  will  rub  on  a  film  of  air,  instead 
of  on  water,  and  thus  the  friction  will  be 
diminished.  This  plan  may  bo  used  in- 
stead of  the  one  herein  described,  in  cer- 
tain cases. 

By  giving  the  above  a  place  in  theMe- 
chanics*  Magazine,  you  will  oblige, 
Sir,  yours  very  truly, 

James  Whitelaw. 

Olasj^w,  Dec.  29, 1840. 
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wivklb'b  PATBNT  PJlDDLX-WHBBLB. 


wiitklb's  patbnt  paddlb-whbbls. 

Sir, — ^Theory  has  been  truly  described 
as  being  without  hands  ;  and  when  the 
fallacious  predictions  of  theoretic  men 
are  considered,  we  are  almost  tempted 
to  believe^  that  theory  is  without  a  head 
as  well  as  without  hands. 

Theory  has  conclusively  demonstrated 
ihe  impossibility  of  steaming  across  the 
Atlantic.  It  has  with  pompous  dogma- 
tism (and  but  a  few  years  smce)  demon- 
strated, yes,  algebraically  demonstrated, 
that  a  steam  coach  could  not  ascend  a 
hill  on  a  common  road.  The  best  an- 
gular position  that  theory  assigned  for 
tne  sails  of  a  windmill,  was  proved  by 
practice  to  be  the  very  worst.  The  fact 
IS  that  theory  overlooks  what  practice 
detects,  and  being  ever  liable  to  error, 
should  confine  itself  to  its  legitimate 
province  of  opening  new  fields  for  the 
enterprise  of  ingenuity,  and  never  at- 
tempt to  damp  the  ardour  of  practical 
skill  by  exclaiming,  with  a  grave  shake 
of  the  head,  "Ah,  it  wmt  dor  Your 
correspondents,  Mr.  Holebrook  and  Mr. 
Phillips,  must  know  that  notwithstand- 
ing aU  the  theory  that  each  can  adduce 
in  favour  of  the  screw-propeller  or  the 
paddle-wheel,  it  is  actual  experiment 
that  must  ultimately  decide  their  respec- 
tive value.  But  supposing  the  screw  to 
be  more  powerful  than  any  paddle-wheel 
ever  yet  constructed,  does  it  follow  that 
no  improvement  can  be  made  on  the  lat- 
ter that  will  leave  its  rival  the  screw  no 
chance  of  competition  ?  Many  scientific 
men  have  declared  that  the  commonlj 
constructed  paddle-wheel  will  not  admit 
of  any  considerable  improvement,  and  it 
is  a  fact  that  many  attempts  to  improve 
it  have  failed,  and,  in  many  cases,  have 
introduced  more  glaring  defects  than 
those  intended  to  be  obviated. 

The  objections  to  the  common  paddle- 
wheel  are,  the  quantity  of  water  lifted 
by  the  boards  wmle  emerging  from  the 
water,  and  the  consequent  loss  of  power 
if  a  deep  stroke  be  taken ;  the  difficulty 
of  moving  in  a  heavy  sea ;  and  the  re- 
sistance ofibred  to  the  paddle-boards  in 
striking  the  water  with  the  breadth  of 
their  surfaces.  Could  all  these  incon- 
veniences be  obviated  without  any  com- 
plicated machinery  or  sacrifice  of  strength 
m  the  wheel,  it  might  reasonably  be  con- 
cluded that  the  paddle-wheel  would  ef- 
feet  a  very  consiaerable  increase  in  the 
speed  of  a  steam  vessel. 


Such  a  wheel  as  I  have  anppoted,  has 

been  constructed  in  model,  and  secured 
to  the  inventor  by  patent.  It  obviates 
all  back  water,  it  works  well  when  com- 
pletely submerged,  the  paddle-boards 
enter  the  water  edgeways  or  with  any 
required  obliquity,  the  stroke  will  com- 
mence and  terminate  at  any  required 
point,  and  in  addition  to  these  advan- 
tages,  one  wheel  can  in  an  instant  be 
rendered  inefifecftive  whilst  the  other  con- 
tinues in  full  action,  and  the  head  of  the 
vessel  moved  round  with  as  much  faci- 
lity as  a  boat  by  an  oar.  All  reasoning 
h  priori  confirms  the  excellence  of  such 
a  wheel,  and  we  shall  soon  be  able  to 
reason  ab  actu  on  its  merits,  as  Winkle's 
Paddle-wheel  will  shortly  be  put  to  the 
test  of  actual  experiment.  In  the  in- 
terim, Mr.  Editor,  as  the  above-men- 
tioned wheel  must  in  the  course  of  your 
professional  avocations  come  under  your 
notice,  the  public  will  have  an  oppor- 
tunity of  receiving  an  opinion  untinged 
by  prejudice  and  in  accordance  with  the 
candour  and  impartiality  of  the  Mecha^ 
nics*  Magazine, 

Yours,  &c. 

A.  Storeh. 

1 ,  Popham-terrace,  Islington, 
Dee.  18, 1840. 

£An  abstract  of  Mr.  Winkle's  specifi- 
cation, will  be  found  at  page  589  of  onr 
last  Volume.— Ed.  M.I  "  " 


THE  THBORY  OF  PARALLEL  LINES. 

Sir, — Your  geometrical  correspondent, 
Mr.  Sankey,  is  determined,  tf  possible, 
to  remove  the  blemish  from  the  1st  Book 
of  Euclid's  Elements,  on  the  Theory  of 
Parallel  Lines,  the  said  theory  being 
founded  on  the  assumed  truth  of  the 
12th  axiom,  which  axiom  no  doubt  in- 
volves in  it  a  proposition  of  the  most 
difficult  order.  Mr.  Sankey  in  his  late 
article  (vol.  xxxiii,  p.  524.)  assumes  the 
existence  of  one  rectangle,  and  then, 
from  this  assumption,  he  demonstrates 
with  great  ease,  that  the  three  angles 
of  everv  plane  triangle  sre  e<)ual  to 
two  right  angles.  We  can  easily  con- 
struct a  plane  quadrilateral  having  three 
of  its  angles  right  angles,  but  to  as- 
sert that  tne  fourth  angle  may  in  some 
cases  be  also  a  right  angle,  and  this 
without  anything  in  the  shape  of  proof, 
is  really  asking  more  than  can  with  geo- 
metrical strictness  be  granted.    Such  an 
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axiom  or  portnkte^^ir  by  whatever  name 
it  may  be  termed,  appears  to  me  to  be 
more  objectionable  than  Euclid's  12th 
axiom  itself.  It  may  be  said  that  Euclid 
himself  has  asserted  the  existence  of 
such  fiinires  in  definitions  30th  and  31st 
book  Ist,  viz.  his  definitions  of  a  square 
and  an  oblong,  bat  then  let  it  be  remem- 
bered that  Enclid  founds  none  of  his 
propositioiis  upon  these  definitions;  for 
m  the  46tfa  proposition  of  book  Ist,  he 
demonstrates  the  truth  of  what  he  asserts 
in  the  30th  definition*  and  in  the  coroU 
lary  to  the  said  proposition,  the  truth  of 
what  he  asserts  in  the  3 Ist  definition  is 
established. 

Yooriniifenions correspondent,  "Nau- 
tilus," I  perceive,  has  also  endeavoured 
to  perfect  the  theory  of  parallel  lines 
without  the  assistance  of  the  12th  axiom 
(See  No.  905,  p.  657),  and  without  in- 
troducing any  new  definition  or  axiom. 
His  aim  is  to  demonstrate  the  truth  of 
the  32nd  proposition  independently  of 
the  29th,  viz.  that  all  the  angles  of  any 
plane  tria,ngle  are  equal  to  two  right  an- 
gles—a proposition  from  which,  when 
once  established,  it  will  not  be  difficult 
to  deduce  every  thing  relating  to  paral- 
lel lines.  But  I  am  very  sorry,  Mr. 
Editor,  to  state  that  "  Nautilus,"  in  his 
first  proposition  (prop.  A)  has  incau- 
tiously taken  for  granted  diat  the  three 
points,  H,  A,  and  I,  are  in  the  same 
straight  line.  Now  the  truth  is,  if  the 
point  6  is  either  above  or  below  the  line 
B  C  (see  his  diagram),  this  assumption 
is  really  not  true,  if  the  point  G  coincide 
with  the  point  F  in  this  case  (and  in  this 
case  onl^)  the  three  pomts  H,  A,  and  I, 
will  be  in  the  same  straight  line,  but 
even  then  to  prove  that  they  are  so  (and 
this  must  be  aemonstrated)  will  be  found 
to  require  the  29th  proposition,  and  con- 
sequently an  acquiescence  in  the  truth 
of  the  12th  axiom. 

But  to  both  gentiemen  1  will  state, 
that  when  we  contemplate  the  immense 
nmnber  of  geometers,  and  many  of  them 
of  the  very  first  order,  who  have  at- 
tempted, biU  have  failed  in  removing 
these  blemishes  from  the  elements  (S 
EncKd,  no  great  degree  of  censure  can 
be  cast  upon  thenn  even  if  they  should 
be  handed  down  to  posterity  in  the  same 
list. 

I  am,  Mr.  Editor, 

Yours,  kc. 

^JLNCLAVCN. 

December  S6, 1840. 


ON    THB    PRRVOBMANCBB    OV    TBB 
CORNISH   PUMPING    KNGINEB. 

Sir, — I  have  just  finished  Mr.  Parkes's 
clever  paper  "  On  the  Action  of  Steam  as 
a  Moving  Power  in  the  Cornish  Sinfrle 
Pumping  Engine,"  read  at  the  Institution 
of  Civil  Engineers,  and  have  also  read 
the  observations  thereon  of  Messrs. 
Field,  Seaward,  and  Wicksteed.  It  is 
clear  that  none  of  these  gentiemen  have 
yet  discovered  the  real  cause  of  the  supe- 
riority of  duty  of  such  engines  over  ro- 
tative engines.  I  can  hardly  suppose 
that  I  have  solved  a  problem  which  has 
eluded  the  attempts  of  all  our  engineers. 
My  theory  is  at  least  original  and  ration- 
al, and  seems  to  me  the  only  legitimate 
one,  and  which  I  think  will  be  seen  by 
all  (like  the  egg  of  Columbus)  imme- 
diately it  is  pointed  out.  As  I  never  care 
about  being  proved  in  error,  I  have  no 
objection  to  hazard  my  opinion,  if  you 
wish  to  have  it.  But  it  will  take  two 
papers  to  throw  that  broad  light  upon 
the  subject  necessary  to  discover  the 
important  nature  of  its  relative  bearings. 
This  light  may  lead  to  important  results, 
if  not  at  once  extinguisned,  by  being 
declared  a  mere  iffnisfatuus, 
I  am.  Sir, 
Your  obedient  servant. 
Scalpel. 

4th  January. 

[We  need  scarcely  say,  that  we  shall 
be  most  happy  to  receive  our  able  Cor- 
respondent's "  Theory"  of  the  very  im- 
portant difference  in  question.  Ed.M.M.] 


MBTAL  PENS — SOFTENING  ANIMAL 
MEMBRANES. 

Sir, — As  many  people  are  unable  to 
write  with  steel  pens,  owing  to  their 
hardness,  and  catching  in  the  paper  i 
and  the  quill  pens  being  very  soft,  and 
on  that  account  requiring  frequent  mend- 
ing, I  am  satisfied  that  a  cheap  and  suf* 
ficientiy  durable  pen  might  be  formed 
of  many  other  materials,  such  as  horn, 
ivory,  tortoise-shell,  and  perhaps  some 
of  the  softer  metallic  allo3r8,  which  would 
be  of  a  medium  character,  between  the 
hardness  of  steel  and  the  softness  of  the 
c^uill.  I  purchased  a  silver  pen  in  Ame- 
rica and  wrote  with  it  for  many  years,  it 
would  not  make  a  fine  hair  stroke,  but 
it  riided  over  the  paper  most  pleasantiy, 
and  for  lett^-wnting  or  many  other 
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purposes,  where  ease  and  expedition 
were  more  desirable  than  fine  penmaa* 
ship,  it  was  certainly  the  most  useful 
pen  I  ever  possessed.  I  have  not  seen 
any  of  the  sort  in  London. 

While  the  pen  is  in  my  hand,  allow 
me  to  ask  if  any  of  your  readers  would 
be  kind  enough  to  favour  me  with  a 
process  whereby  I  could  render  some 
dried  animal  skins  thoroughly  and  per" 
vumenily  soft  and  pliable :  they  nave 
been  preserved  simply  by  drying,  and 
are,  consequently,  too  hard  and  inflexi- 


ble to  be  applied  to  many  useful  pur- 
poses.   I  am.  Sir, 

A  Constant  Rbadbr  akd 
Wbll  W18HBR. 

Dec.  28, 1840. 

[Silver  pens  are  made  and  sold  in 
London,  but  the  objection  to  them  is 
that  they  are  deficient  in  durability.  Mr. 
Hawkins'  Everlasting  Pen,  notices  of 
which  appeared  at  pp.  519  and  555  of 
our  last  Volume,  seems  to  be  exactly 
the  sort  of  pen  our  correspondent  is  in 
search  of. — £0.  M.M.] 


GEOMETRICAL   DEMONSTRATION   OP  THB    UNEQUAL   DBCRBA8B  OF  THB 
DEGREES   OF   LONGITUDE   IN   EQUAL   DIFFERBNCB8   OF   LATITUDE. 


Sir, — The  following  is  a  description  of 
a  simple  mechanical  diagram,  which,  if 
constructed  on  a  large  scale,  might  ma* 
terially  assist  a  person  giving  lectures,  in  ' 
illustrating  in  the  most  simple  manner 
the  geometrical  principle  of  the  unequal 
decrease  of  the  length  of  the  degrees  of 
longitude,  in  equal  differences  of  latitude 
on  the  terrestrial  globe,  the  insertion  of 
the  same  in  your  valuable  journal  will 
much  oblige, 

Yonrs  respectfully, 

J.  K.  ArI8, 

Klu;.itr««t,  Stepney,  Doc.  1, 1840. 

The  figure  repretenti  a  board  in  a  rttm 
tfmg^  (ormi  a  common  drawing  board 


would  answer  the  purpose  very  well,  on 
which  is  described  the  quadrant  p  erp^ 
this  is  divided  into  ninety  equal  parts,  to 
represent  the  degrees  of  latitude,  the 
radius  r  e  is  divided  into  sixty-nine 
parts  and  a  half  (representing  English 
miles,)  being  the  length  of  a  degree  of 
longitude  at  the  equator,  /  is  a  ruler  si- 
milar to  a  T  square,  made  to  slide  along 
the  upper  edge  of  the  board  in  a  direc* 
tion  exactly  parallel  to  the  radius  r  e,  in 
order  that  the  edge  of  the  rule  may  al- 
ways be  at  ri^ht  angles  to  the  said  raoiua 
r  e.  To  find  the  number  of  English 
miles  contained  in  a  degree  of  longitoda 
iu  wj  giTtn  degree  of  latUudei  eUde  ibe 
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rule  alonn^  the  top  of  the  hoard  till  the 
upper  part  of  the  edge  of  it  coincides 
with  the  given  degree  of  latitude,  and 
the  lower  part  will  fall  on  the  number  of 
milea  required  on  the  radius  r  e.  On 
the  contrary^  to  find  the  degree  of  lati< 
tnde  in  which  a  degree  of  longitude  be- 
comes equal 'to  a  given  number  of  Eng- 
lish miles,  slide  the  rule  till  the  lower 
edffe  coincides  with  the  given  number  of 
miles  on  the  radius  r  e,  and  the  upper 
part  will  fall  on  the  degree  of  latitude 
required.  The  proportion  that  a  degree 
of  longitude  at  the  equator  bears  to  a 
degree  of  latitude,  is  as  the  radius  is  to 
the  cosine  of  the  latitude,  therefore  the 
parallel  rule  will  transfer  the  cosine  of 
the  latitude  to  the  radius  r  e,  falling  on 
the  extent  of  English  miles  required. 
I  do  not  mean  by  the  foregoing  ojiera- 
tion  anv  thing  beyond  serving  the  pur- 
pose of  illustration,  as  by  calculation, 
the  result  may  be  obtained  to  a  much 
greater  degree  of  accuracy  by  making 
use  of  a  table  of  cosines. 

J.  R.  A. 


ATLANTIC   BTBAM   NAVIGATION. 

Sir, — ^The  accompanying  is  a  Table  I 
have  prepared,  of  the  length  of  all  the 
outward  and  homeward  voyages  of  the 
New  York  steam-ships  during  the  year 
1 840.  A  new  steam-  ship,  the  President, 
was  in  August  last  added  to  the  New 
York  line,  but  her  performances  have 
been  anything  but  satisfactory;  and 
after  having  made  two  trips  out  and 
home,  she  was  found  so  miserably  defi- 
cient in  power  as  to  compel  her  owners 
to  withdraw  her  altogether  for  the  pre- 
sent. Her  want  of  speed,  it  seems,  is 
not  caused  bv  any  defect  in  the  con- 
struction of  her  engines,  which  do  the 
greatest  credit  to  those  eminent  engi- 
neers, Messrs.  Fawcett  and  Ck>.,  of  Li- 
verpool, but  in  their  power  being  so 
utterly  disproportionate  to  her  tonnage ; 
so  that  when  contending  sgainst  a  heavy 
head  wind  and  sea,  as  was  the  case  in 
November  last,  they  are  found  next  to 
useless.  The  British  Queen's  perform- 
ances, until  about  the  close  of  the  year, 
were  not  so  inferior  to  the  Great  Western* s 
as  in  1839*  But  a  comparison  of  the 
voyages  of  these  t«7o  vessels,  made  about 
the  same  time,  and  in  the  same  weather, 
pUces  the  performance  of  the  Greut 
Wt9t0m  in  A  moit  striklBg  poiat  of  view, 
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On  the  occasions  just  aUuded  to,  the 
British  Queen  left  on  her  outward  voy- 
age on  the  2nd  of  November,  and  ar- 
rived at  New  York  on  the  22nd,  after  a 
twenty-davs'  passage,  with  very  bad 
weather  during  the  whole  time.  The 
Great  Western  left  on  the  7th  of  the 
same  month,  and  arrived  on  the  24th, 
after  a  l6}-days'  passage;  encountered 
the  same  sort  of  weather  as  the  Queen, 
and  yet  beat  her  by  four  days  nearly. 
On  the  homeward  passages  the  British 
Queen  left  New  York  on  the  Ist  of  De- 
cember, and  reached  Portsmouth  on  the 
22nd,  having  been  just  21  days  making 
the  passage,  and  experienced  very  rough 
weather.  The  Great  Western  left  on  the 
9th,  and  arrived  at  Bristol  on  the  24tb, 
two  days  only  after  the  Queen,  having 
been,  notwithstanding  the  very  tempes- 
tuous weather,  but  14  days  10  hours  at 
sea,  thus  beating  her  by  seven  days! 
In  this  same  voyage  home  the  Great 
Western  had  continuous  Easterly  gales 
and  head  winds  for  10  days  out  of  the 
14.  The  quickest  voyage  to  New  York 
appears  to  nave  been  that  of  the  British 
Queen,  in  rather  less  than  14  days.  The 
quickest  home  voyage  was  made  in 
July,  by  the  Great  Western,  in  13  days 
8  hours.  The  longest  outward  appears 
to  be  that  of  the  British  Queen,  m  20 
days,  and  the  same  homeward  by  ditto 
in  21  days.  The  Roval  Mail  steam- 
ships— the  first  of  which,  the  Britannia, 
commenced  running  between  Liverpool, 
Halifax,  and  Boston  in  July  last— have 
made  their  outward  and  homeward  pas- 
sages with  admirable  quickness  and  re- 
gularity. There  are  four  splendid  steam- 
ers on  this  line— viz.  the  Arcadia,  Britan^ 
nia,  Caledonia,  and  Columbia,  each  of 
1200  tons,  with  engines  of  440  horses 
power.  These  vessels  were  all  built 
and  fitted  by  the  Clyde  ship  builders 
and  engineers,  and  I  must  say  do  great 
credit  to  them.  The  Arcadia  has  made 
two  passages  out  and  home,  between 
Liverpool  and  Halifax.  The  lengths  of 
the  outward  have  been  10  and  10->  days, 
and  those  of  the  homeward  10  and  11 
days.  The  Britannia  has  made  six  voy- 
ages in  all ;  the  three  outward  occupy- 
ing respectively  13,  10^  and  12}  days, 
and  the  homeward  10,  II,  and  13^  days. 
The  Caledonia,  from  not  ( ommg  on  the 
station  till  September,  liss  mode  but 
three  voyages ;  two  outward,  cccu  ying 
10}  and  13  dayS|  and  one  homeward  U, 


Digitized  by  VjOOQIC 


Its 


ATiiAjnnc  vtmsM  VAvnATioir. 


The  Cokmdna  hat  not  vet  BUide  m  eingle 
trip,  but  will  leave  on  W  first  oatwiu*d 
one  in  a  few  days.  Much  interest  wilt 
doubtless  be  excited  when  the  immense 
iron  steamer  now  building  for  the  Great 
Western  Company  is  readv  for  sea,  as  it 
will  then  be  seen  what  reaUy  are  the  ad- 
vantages Ihe  screw-propeller  (with  which 
she  is  to  be  fitted)  possesses  over  the 
common  paddle-wheel.   I  know  not  how 


it  may  strike  yoar  raderi*  bat  it 
appear  to  me— a  disinterested  pereon  ia. 
the  affair — a  rather  hazardous  thing  <« 
the  part  of  the  Company  to  adopt  an  in* 
yention  of  the  success  of  which  th^  are 
not  as  yet  fully  satisfied.  One  Toyag^e, 
however,  from  Bristol  to  New  York,  will 
be  quite  sufficient  to  decide  this  questiaB. 
i  am  yours,  &c. 

Nauticub. 


Table  of  the  Outward  and  Homeward  Voyages  tf  the  New  York  Steam- Shipt  for  18iO. 


Steam  Ships. 


Date  of    I    Date  of 
Leaving.   ,    Arrival 


Time  Out     ' 


Remarks. 


Great  Western . 
British  Queen. 

Great  Western . 

British  Queen. 

Great  Western . 

British  Queen. 

Great  Western . 

President 

British  Queen . 
Great  Western , 

President 

British  Queen . 
Great  Western . 


Great  Western . 
British  Queen. 
Great  Western . 
British  Queen., 
Great  Western , 
British  Queen . 
Great  Western . 

President , 

British  Queen. 
Great  Western . 


Feb.  20th  I  March  6th 
March  2nd  March  18th 

April  15Ui'   May  2nd 

May  Ist   I  May  15th 
June  4th     Jime  18th 


July  Ist 

July  25tii 
August  1st 

Sept  1st 
Sept  12th 
October  1st 

Not.  2nd 

Nov.  7tii 


July  18tii 

August  10th 
August  17th 
Sept  16th 
Sept  27th 
Oct  18tii 
Nov.  22nd 
Nov.  24tii 


15  days  7  hours 

16  daya 

17  days 

131  days 

14  days 

16|  days 

15|  days 
16i  days 

15  days 
15  days 

days  18  hours 
20  days 
16f  days 


16 


Very  rough  weather. 

{Heavy  Westerly  gales  «iid 
very  bad  weatiier. 
["The   qui^£st   passage    the 
<      British   Queen    has    yet 
i^    made. 

{Experienced  very  rough  wea- 
ther during  the  passage. 


Strong  gales  and  squally. 
Ditto. 


Homeward  Voyages, 


President. 


British  Queen. 
Great  Western  , 


March  21st 
April  Ist 
May  9th 
June  1st 
July  1st 

August  1st 

August  18th 
Sept  1st 

October  Ist 
Oct  10th 


Nov.llth 


Dec.  1st 
Dec.  9th 


J- 


April  8rd 
April  16th 
May  2Srd 
June  16th 
July  15th 
August  15th 
August  3  Ist 
Sept  17th 
Oct  17th 
Oct  24th 


Nov.  27th 


Dec.  22nd 
Dec.  24th 


13|  days 

14  days  7  hours 

14  dajs 

14|davs 

13  days  8  hours 

14  days 

13^  days 

161  days 

16  days 

]  3  days  1 1  hours 


16i  days 


21  days 
14  days  10  hours 


^Left  originally  on  the  1st, 
and  put  back  on  the  6th 
to  New  York  for  a  fresh 
suTC)ly  of  coals,  having 
only  made  300  miles  in 
six  days!  A  sailing  ves- 
sel which  left  New  York 
on  the  10th  was  not  passed 
by  the  President  until  the 
26Ui,  off  Cork. 


{ 


Strong  Easterly  gales  and 
head  winds  10  days  out  of 
tiiel4. 
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wnrrsB  pmBCAtrriONi— icb  boabdr 

I  AND   8NOW   BHOBB. 

Sir, — Pennit  me  to  crave  your  assist- 
mce  in  calling  the  attention  of  the  public 
I   to  the  numerous  accidents  which  usually 
happen  at  this  season,  and  particularly 
to  Uiat  portion  of  the  community  who 
have  pieoea  of  water  about  their  groundB, 
to  which  boys,  small  and  great,  may 
retort  for  amusement  on  the  ice.    l*he 
precantions  generally  used,  such  as  ropes, 
ladders,  &c.,  being  either  cumbrous  or 
expensive,  (and  at  other  seasons  not 
wanted),  people  do  not  care  to  be  pro- 
vided witn  them.    Now,  a  few  boards, 
the  cost  of  which  would  not  be  lOs., 
may  save  many  lives,  and  when  winter 
is  over,  may  be  worked  np.    I  would 
recommend  that  they  should  be  of  8 
to  10  feet  long,  9  to  12  inches  broad, 
Ukd  half  an  inch  thick,  of  light  l^ctou 
timber,  and  near  at  hand.    One  might 
easily  be  carried  under  each  arm,  and 
with  two  or  three  such,  a  man  might 
cross  ice  in  safety,  which  would  not  bear 
a  boy  of  half  his  weight.     By  placing 
them  thus,  T>  or  X,  or  Hi  and  pushing 
one  board  bdbre  another,  so  as  to  rest  on 
and  suppoit  «idi  other,  he  may  advance, 
and  by  nailing  slips  across  the  ends  of 
each,  (which  will  prevent  their  splitting) 
he  may  draw  the  rear  one  forward,  and 
place  it  in  advance.    He  would  cover 
numy  square  feet  of  ice,  whereas  the  sur- 
face of  ice  he  would  occupy  by  his  two 
feet  only,  would  not  be  one  foot  square. 
On  this  principle  the  Americans  travel 
on  the  surface  of  snow,  which  would 
.      scarcelv  bear  a  cat,  with  what  are  called 
i     snow  snoes,  made  of  thm  ribs  of  tough 
wood,  with  cords  stretched  across,  and 
very  light.    A  couple  of  boards  might 
be  contrived  to  fasten  on  the  feet,  (an 
t>ld  pair  of  shoes  nailed  on  them,  into 
which  the  feet  would  slip,  might  do), 
and  with  which  he  could  quickly  shuffle 
along  on  the  ice,  to  succour  any  one  in 
distress,  carrying  another  board  under 
each  arm.    The  thing  is  so  simple,  that 
more  need  not  be  said  on  the  subject  by 
Yours,  &c, 

C.G. 

MoviUe,  County  Donegal,  Dec.  17, 1840. 


PLANS  FOR   VAPORIZATION  AND   CONDENSA- 
TION— REPLY  TO  MR.  SYMINGTON. 

SUf — I   should  aot  have  trespasBed   on 
your  pages  by  referring  to  Mr.  Symington's 


reply  in  yomr  last  NmibCT,  hot  thst  he  his 
called  upon  me  to  mak«  good  my  asseition 
that  ''  he  affirmed  a  saving  of  one- third  of 
the  fuel  was  effected  in  the  City  of  London- 
derry" Tom  we  then  to  youi  Number  901, 
the  14th  November  last,  and  what  do  we  find 
imder  his  own  rignature,  and  that  by  no 
means  for  the  first  time?  Why,  the  very 
weight  of  fuel  affiimed  to  have  been  actually 
saved  is  calculated  to  a  cwt — *M8  to  20  cwt. 
per  hour  reduced  to  13  or  14  cwt." — ^which, 
according  to  Cocker,  is,  in  round  numbers, 
one-third;  and  this,  moreover,  as  he  now 
admits,  bv  bo  imperfect  an  adoption  of  the 
method,  that  he  should  not  have  been  sur- 
prised if  the  speed  of  the  engines,  when  tiiat 
was  used  alone,  had  been  reduced  more  than 
to  12  stiokes  per  minute,  as  I  had  stated 
thev  were. 

I  may  just  be  allowed  this  opportunity,  as 
it  affects  my  own  veracity,  to  correct  Mr. 
S3rmington's  statement  (now  made  a  second 
time,  and  before  misused  by  him  in  your 
No.  904  most  unwarrantably),  that  I  formerly 
asserted,  or,  as  he  expresses  it,  "  boasted," 
that  my  process  of  vaporisation  was  perfected 
on  board  the  Vesta,  I  might  at  one  time 
have  perhaps  been  justified  in  saying  so, 
although  afterwards  not  borne  out  by  the  test 
of  further  practice;  but  let  that  pass — I  did 
not  say  so.  What  I  asserted,  and  am  pre- 
pared to  repeat,  related  only  to  the  process  of 
epndensation.  Mr.  Symington  cannot  but 
injure  himself  by  setting  up  as  his  defence, 
garbled  and  misquoted  extracts  from  my 
communications. 

,  As  to  the  Dragon  having  a  speed  even 
approaching  that  of  the  Vestat  say  by  two  or 
three  miles  per  hour,  it  needs  no  refutation 
ftom  me. 

But  the  process  of  condensation  by  rein- 
jection  (and  the  same  remark  holds  good 
with  regard  to  that  by  refrigeration)  is  not 
calcidated  to  increase  the  speed  of  vessels 
imder  ordinary  circumstances,  its  advan- 
tages being  chiefly  of  another  kind — namely, 
the  saving  of  ftiel  and  the  promotion  of  the 
durability  and  security  of  the  boilers — of 
which  more  anon.  At  the  same  time  I  will 
not  suf!^  the  invention  to  be  taken  from  me 
by  others,  to  whom  it  does  not  belong  either 
legally  or  morally;  nor  will  I  stand  quietly 
aloof  and  see  it  subjected  in  their  hands  to 
exaggerated  attributes,  which  cannot  but 
be  ultimately  injurious  to  its  general  intro- 
duction. 

I  am,  Sir, 

Your  most  obedient  servant, 

Thomas  Howard. 

King  and  Queen  Iron  Works,  Botherhithe, 
4th  January.  1841. 
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BEIEF  REMARKS  ON  THE  PRESENT  STATE  OF  THE  LOCOMOTIVE  ENGINE  ON  RAILWAYS; 
EXHIBITING  ITS  DEFECTS,  AND  SHOWING  IN  WHAT  PARTICULARS  IT  MAY  BE  IMPROVED. 
BY  MR.  JOHN  JOHNSTON. 


Considering  the  length  of  time  that  the 
railway  system  has  heen  in  successful  ope- 
ration, it  appears  to  the  writer  of  the  follow- 
ing remarks  not  a  little  singular,  that  so 
little  should  have  heen  done  towards  effect- 
ing a  reduction  in  the  enormous  expense 
attending  the  locomotive  department  What 
the  cause  of  this  may  he  it  does  not  hecome 
liim  to  say,  although  he  has  thought  much 
upon  the  subject ;  and  it  is  with  great  diffi- 
dence that  he  submits  this  paper  to  the  no- 
tice of  (hose  interested  in  the  matter,  owing 
to  the  circumstance  of  his  not  having  been 
professionally  connected  with  it  His  object 
18  to  draw  attention  to  the  possibility  of  so 
arianging  the  construction  of  locomotive 
engines,  as  considerably  to  reduce  their  Jirst 
cotif  to  increase  their  durability ^  and  dimi- 
nish their  consumption  offuelf  without  at  all 
diminishing  their  present  efficiency.  The 
facility  of  effecting  repairs  is  also  an  object 
which  he  considers  to  be  of  great  import- 
ance, as  the  more  constantly  an  engine  can 
be  kept  at  work,  the  fewer  will  be  the  num- 
ber of  engines  required  to  carry  on  the  busi- 
ness of  a  railway.  Although,  as  before 
stated,  the  writer  has  not  been  practically 
engaged,  either  in  the  manufacture  or  ma- 
nagement of  locomotive  engines,  he  has,  for 
the  last  ten  years,  devoted  much  of  his  time 
and  attention  to  the  study  of  the  steam  en- 
gine, in  all  its  branches,  with  the  view  of 
acquiring  pracdcal  information  thereon ; 
and  has  lately  turned  liis  attention  more 
particularly  to  railways  and  locomotive  en- 
gines, which  attention  has  been  fostered  by 
a  residence  of  nearly  four  years  in  Darling- 
ton :  and  from  his  having  had  daily  oppor- 
tunities of  inspecting  the  engines  on  the 
Stockton  and  Darlington  railway,  both  when 
in  operation,  when  in  progress  of  construc- 
tion, and  when  undergoing  repairs,  he  flat- 
ters himself  that  he  has  acquired  such  a 
thorough  knowledge  of  the  subject,  as  to  in- 
duce him  to  hope  that  the  present  paper 
will  be  neither  uninteresting  nor  ill-timed. 

The  present  construction  of  the  locomo- 
tive engine  does  not  appear  to  have  under- 
gone any  essential  improvement  during  the 
fast  eight  or  ten  years ;  and  appeats,  in  the 
opinion  of  the  writer  at  least,  to  be  rstdically 
defective  in  many  particulars.  It  is,  indeed, 
when  in  good  working  order,  a  most  efficient 
machine,  and,  undoubtedly,  both  in  refer- 
ence to  speed  and  power,  produces  effects 
which,  to  a  casual  observer,  may  seem  all 
that  could  be  wished  for ;  yet,  when  we  look 
at  the  stationary  engine,  and  consider  its 
extraordinary  efficiency  and  durability  in 
comparison,  tho  conviQtioQ  that  there  is 


something  radically  wrong  in  the  principle 
of  our  present  locomotive  engine  is  irresisti- 
bly forced  upon  the  mind.  It  shall,  there- 
fore, be  his  business  to  show  in  what  parti- 
culars he  considers  the  locomotive  engine  to 
be  at  present  defective,  as  it  is  evidently  an 
unprofitable  task  to  attempt  improvement  in 
any  thing,  without  being  first  perfectly 
.  aware  of  what  has  already  been  done. 

It  will  be  unnecessary  here  to  furnish  any 
description  of  the  construction  of  locomotive 
engines,  as  this  paper  is  only  intended  for 
the   perusal  of   those  conversant  with  the 
subject      To    begin,    therefore,    with    the 
boiler.     This  the  writer  considers  to  be  very 
faulty.     From  the  intensity  of  the  heat  made 
use  of,  it  is  imperative  that  everv  part  of 
the  surface  exposed  to  the  fire  should   be 
in  as  perfect  contact  with  the  water  as  pos- 
sible ;  not  only  that  the  generation  of  steam 
may  be  rapid,  but  that  the  metal,  of  which 
the  boiler  is  composed,  may  be,  as  far  as 
possible,  protected  from  the  destructive  in- 
fluence of  the  heat    That  the  fire-box  is 
not  thus  circumstanced  can  be  easily  shown. 
Its  sides  are  vertical,  and  the  bubbles  of 
steam  formed  thereon  bSing  compelled  to 
pass,  not  through  the  water,  as  they  ought  to 
do,  but  upwards,   between  them  and  it,  a 
separation  is  necessarily  produced  between 
them,  which  exposes  tlie  fire-box  to  be  most 
unduly  heated.     Nor  is  its  rorf  in  a  much 
better  predicament ;  for,  owing  to  the  space 
occupied  by  tlie  stays  across  it,  and  to  the 
shallow  depth  of  water  upon  it,  generally  not 
exceeding  five  inches,  and  frequentlv  being 
much  less,  it  also  is  exposed,  from  the  vio- 
lence of  the  ebullition,  to  a  most  undue  tem- 
perature.    All  these  circumstances  induce, 
not  only  rapid  weary  but  rapid  destruction. 
The  writer  has  seen  the  internal  fire-box,  of 
which  he  speaks,  so  bulged  out  between  the 
stays,  as  to   convince  any  one  that  it  must 
have  been  nearly,  if  not  sdtogether,  red-hot. 
The  frequent  leakage  of  the  stays  is  cor- 
rected by  caulking,  which,  by  jumping  them 
up,  only  aggravates  the  evil.    And  the  dis- 
position of  the  tubes,  too,  exerts  a  powerful 
tendency  to  disturb  tlie  solidity  of  the  fire- 
box, which  is  owing  to  their  superior  expan- 
sion over  the  outer  shell  of  the  boiler.    The 
unequal  expansion    of   the  tubes  amongst 
themselves,  aided  by  other  causes,  accounts 
for  their  frequent  leakage  at  the  ends ;  and 
as  that  part  of  the   fire-box  through  which 
the  ends  pass,  and  into  which  they  are  fixed, 
is  generally  three  quarters  of  an  inch  in 
thickness,  whilst  only  a  very  small  space  is 
allowed  between  them  for  the  water,  the 
ends  of  th^  tuh^  are  pon^tantly  liable  to  b^ 
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over-heated ;  this  causes  the  hoops  or  fer- 
rules to  be  rapidly  destroyed,  and  their  fre- 
quent renewal  very  much  injures  the  tuhes, 
which  thus  soon  require  to  be  renewed.   The 
intimate  connexion  which  exists  between  the 
boiler  and  the  working  parts  is  also  very  ob- 
jectionable ;  as  independently  of  the  strain- 
ing to  which  the  boiler  is  in  consequence 
subjected,  it  renders  extensive  repairs  very 
difficult  and  tedious  to  execute ;  as  in  the 
event  of  the  fire-box  or  front-plate  of  the 
boiler  requiring  renewal,  the  engine  must 
literally  be  taken  to  pieces.     In  fact,  from 
the  time  required  to  thoroughly  repair  this 
description  of  engine,  it  is  absolutely  neces- 
sary to  provide  about  double  the  number  of 
engines  which  would  otherwise  he  necessary, 
were  it  possible  to  kee^  them  all  constantly 
in  working  order.    This  circumstance,  toge- 
ther with  the  very  great  expense  of  such  fre- 
quent and  extensive  repairs,  renders  it  very 
desirable  that  some  steps  should  be  taken  to 
produce,  if  possible,  a  description  of  engine 
not  liable  to  such  objections.     The  writer 
is  well  aware  of  the  difficulty  of  obtaining 
attention  to  speculations  such  as  these,  owing 
to  the    many   disappointments  which  may 
hitherto  have  followed  such  attempts;  and, 
no  doubt,  tliis  prudence  is  commendable  on 
the  part  of  directors  and  managers  of  public 
companies ;  but  it  is  respectfully  submitted, 
that,  like  many  other  things,  it  may  be  car- 
ried too  far. 

With  reference  to  economy  in  fuel,  it  is 
submitted,  that  although  the  introduction  of 
small  tubes  has  effected  a  surprising  saving 
in  this  respect  over  the  old  locomotives,  yet, 
it  will  not  be  denied,  that  there  still  remains 
a  very  considerable  waste,  owing  to  the  short- 
ness of  the  tubes  in  proportion  to  their  dia- 
meter, and  the  very  great  rapidity  of  the 
draft  At  first  the  tubes  were  made  of  only 
an  inch  bore,  but  it  being  found  that  with 
such  a  small  diameter  they  were  constantly 
liable  to  be  choked  up,  and  to  be  very  rapidly 
wern  by  the  cinders  passing  through  them, 
as  well  as  from  the  necessity  of  frequently 
cleaning  them  with  a  scraper,  others  of  a 
larger^  diameter  were  substituted,  in  some 
cases  it  is  believed  of  as  much  as  two  and  a 
half  inches.  The  writer  is  well  aware  tliat 
a  patent  has  been  obtained  for  an  improved 
locomotive  boiler,  by  a  firm  in  Newcastle- 
upon-Tyne,  and  which  is  said  to  effect  a 
savmg  in  fuel  of  thirty  per  cent ;  but  the  in- 
creased complexity  of  this  boiler,  as  well  as 
the  expense  of  its  construction,  renders  it 
very  doubtful  whether  or  not  it  will  effect 
any  saving  in  the  end. 

The  idea  which  seems  to  exist,  if  one  may 
judge  from  universal  practice,  that  a  suffi- 
cient draft  cannot  be  obtained  without  run- 
ning loth  exhaust  pipes  into  one,  is  exceed- 
ingly erroneous,  and  one  pregnant  with  much 
mischief.      The  obstruction  caused  by  the 


contracted  orifice  of  the  blast-pipe  necessarily 
gives  the  waste  steam  a  tendency  to  escape 
by  any  other  passage,  were  such  presented 
to  it ;  and  as  the  waste  steam  from  one  cy- 
linder exhausts  a  little  before  the  piston  of 
the  other  arrives  at  half-stroke,  it  is  evident 
that  it  will  pass  into  that  cylinder,  or,  at 
least,  stop  for  a  time  the  further  emission  of 
the  steam  from  it,  at  that  very  point  of  its 
stroke  when  its  action  on  the  crank  is  most 
advantageous.  Here,  then,  is  a  most  fertile 
source  of  loss  of  power,  and  one  which  the 
writer  maintains  does  exist  in  every  locomo- 
tive engine  so  constructed,  although  it  seems 
hitherto  to  have  been  wholly  overlooked.  Of 
the  disadvantages  of  a  cranked  axle,  per  ««,  it 
is  unecessary  to  speak,  as  they  are  generally 
acknowledged ;  but  in  so  far  as  the  effect  of 
the  engine  is  concerned,  the  writer  conceives 
friction  to  be  the  greatest. 

On  the  Stockton  and  Darling^ton  Railway, 
the  description  of  engine  above  animadverted 
upon,  and  which  is  in  that  district  called,  by 
way  of  distinction,  "  the  Fire-box  Engine"  is 
the  only  one  used  for  the  first-class  trains.  For 
the  merchandise  trains,  engines  of  a  different 
construction  are  used ;  and  of  these,  at  least 
so  far  as  the  boiler  is  concerned,  there  are 
only  two  varieties,  viz.  the  old  returning 
tube  boiler,  and  the  returning  multitubular. 
Of  the  first  of  these  the  writer  needs  to  say 
but  litde,  as  it  is  not  well  adapted  either  for 
quick  travelling  or  burning  coke ;  but  where 
coal  is  used,  as  it  is  on  the  above-named 
railway,  they  possess  many  advantages  for 
the  purposes  to  which  they  are  appliecL  The 
most  remarkable,  is  the  facility  with  which 
they  admit  of  being  repaired ;  for  when  the 
surface  of  the  tube  or  flue  immediately  over 
the  fire  is  worn  out,  which  generally  takes 
place  in  about  eight  or  ten  months,  owing  to 
the  very  intense  heat  to  which  it  is  subjected, 
the  tube  may  be  taken  out,  and  a  new,  or 
repaired  one,  substituted  for  it  in  a  day  ;  and 
-  as  the  other  parts  seldom  require  to  be  re- 
paired, such  an  engine  as  this  is  kept  almost 
constantly  at  work.  They  are  by  no  means 
so  extravagant  in  their  consumption  of  fuel 
as  is  generally  supposed,  the  flue  being  about 
thirty  feet  long.  The  other  description  of 
engine  is  one  which  the  writer  is  fully  con- 
vinced is  greatly  superior  to  the  fire-box 
plan  in  every  respect :  it  consists,  like  the  one 
just  mentioned,  of  a  simple  cylindrical  boiler, 
fourteen  feet  long,  by  four  feet  four  inches 
in  diameter.  The  fire  is  made  in,  and  passes 
tlirough  an- iron  tube  or  flue,  from  which  the 
flame  and  heated  gases  are  returned  to  the 
smoke-box,  by  about  seventy-five  copper  or 
brass  tubes  of  two  inches  in  diameter.  In 
generating  steam  with  rapidity,  and  in 
economy  of  fuel,  they  surpass  the  fire-box 
plan,  and  from  the  circumstance  of  the 
fire-tube  being  of  greater  diameter,  and 
the  draft    less,  than    in  the  former  case, 
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they  are  well  adapted  for  burnixig  coke: 
they  are  also  less  subject  to  prime,  owing 
to  the  tnhes  not  being  so  much  in  a  body 
as  in  a  fire-box  boiler,  and  are  less  ex- 
posed to  the  injuiioos  efiects  of  unequal  ex  - 
pansion ;  which  last  may  be  easily  explained 
as  follows : — ^The  tubes  not  being  in  any  way 
connected  with  the  external  shell  of  the 
boiler,  but  with  the  fire-tube,  and  this  tube 
being  of  iron,  whilst  the  small  tubes  are  of 
course  of  copper ;  it  is  evident,  owing  to  the 
expansion  c^  iron  being  less  than  that  of 
copper,  in  the  proportion  of  two  to  one,  that 
the  expansion  of  the  two,  c.  e.  of  the  fire-tube 
and  copper  tubes,  will  be  nearly  equalised, 
owing  to  the  fire-tube  being  exposed  to  a 
greater  flegree  of  heat,  than  that  to  which 
the  copper  tubes  are  subjected ;  this  will  ap- 
pear evident  at  first  sight,  when  the  arrange- 
ment of  the  boiler  is  considered.  It  is  also 
a  circumstance  worthy  of  remark,  that  the 
pipe-ends  being  so  far  removed  from  thejirst 
and  intente  action  of  the  J?r«,  are  almost  com- 

Sletely  protected  from  its  destructive  in- 
uence.  The  very  construction  of  this  form 
of  boiler  at  once  accounts  for  its  extraordi- 
nary durability.  The  writer  has  seen  seve- 
ral engines  on  this  plan  at  work,  after  having 
had  their  tubes  in  for  about  six  years ;  and 
when  a  new  fire-tube  is  required,  the  prac- 
tice is  to  make  the  new  one  a  little  shorter 
than  the  old,  so  as  to  allow  of  the  old  copper 
tubes  being  used  again,  which,  from  the 
state  they  are  in,  can  generally  be  done. 
The  writer  may  here  observe,  that  he  gives 
a  decided  preference  to  copper  over  brass, 
for  the  tubes,  on  the  ground  that  copper  ia 
less  brittle  under  the  hammer  than  brass; 
he  has  seen  copper  tubes  which  had  been  in 
use  in  a  fire- box  engine  for  two  years,  and 
which  were  very  little  the  worse,  except  at 
the  ends,  which  arose  from  the  frequent 
caulking  they  had  undergone ;  and  this  he 
believes  to  be  as  much  as  can  be  said  in 
favour  of  the  durability  of  brass  tubes. 

The  price  of  an  engine  such  as  above  de- 
scribed, having  14  inch  cylinders,  and  weigh- 
ing about  11  tons,  is  1,000^,  whilst  a  fire- 
box engine  costs  from  1,500^  to  1,600/. 

Admitting  the  foregoing  statements  to  be 
correct — and  the  writer  confidently  believes 
that  they  cannot  be  proved  otherwise  in  the 
main — what  a  field  yet  remains  to  be  culti- 
vated in  this  department  of  mechanical 
science ;  but  it  is  not  so  much  a  scientific  as 
a  commercial  question — a  question  of  profit 
and  loss ;  one  which  closely  bears  upon  the 
prosperity  of  many  railway  speculations, 
which  the  public  at  present  look  upon  as 
doubtful;  and  should  this  pamphlet  only 
have  the  effect  of  assisting  to  direct  the  at- 
tention of  those  whom  it  so  intimately  con- 
cerns to  the  subject,  the  writer  feels  that  he 
shall  have  acquired  an  honour,  of  which  he 
may  well  be  proud;  as  the  subject  is  one  of 


grreat  interest,  and  one  in  which,  in  a  acien- 
tific  point  of  view,  he  feels  a  deep  interest 

In  conclusion,  the  writer  embraces  this 
opportxmity  to  state,  that  he  has  hit  upon  an 
arrangement  for  the  construction  of  locomo- 
tive engines,  which  he  is  sang^uine  enough 
to  believe  will  efEbct  in  an  eminent  degree  the 
following  important  advantages,  viz.  economy 
.  in  first  costf  economy  in  fuel,  increased  durabi- 
lity, and  faciHty  of  repair,  accompanied  at 
the  same  time  with  increased  efficiency. 

Notwithstanding  the  writer  is  well  awsre 
that  he  cannot  bring  forward  any  improve- 
ment in  this,  or  indeed  in  almost  anything 
else,  single  handed,  and  that  it  is  extremely 
difficult  to  obtain  attention  under  such  cir- 
cumstances, yet  he  does  not  consider  that  he 
would  be  doing  justice  to  himself,  were  he 
to  lay  before  the  public  a  full  description  of 
the  above-named  plan  at  present;  for  should 
it  ever  be  found  to  possess  any  real  merit,  he 
believes  that  he  alone  is  entitled  to  it  The 
plan  is  very  simple,  but  it  should  not  be  for- 
gotten, that  such  was  the  case  with  the  gpreat- 
est  improvement  which  the  history  of  the 
steam  engine  records — ^vis.  James  Watt's 
idea  of  a  separate  condensation. 


BIOQRAPHICAL    NOTICE    OF    THE    LATE  MR. 
WILLIAM      HAZLGDINB,     IRON     POUNDER 
AND  CONTRACTOR   FOR   PUBLIC   WORKS. 
CPnm  the  Shrewfbtay  Chromcle.J 

With  deep  and  sincere  sorrow  we  record 
the  death  of  our  respected  and  endeared 
townsman,  the  eminent  iron-founder,  Wil- 
liam Hazledine,  on  Sunday,  October  26,  at 
his  house  in  Dogpole,  in  the  77th  year  of 
his  age. 

It  would  be  almost  criminal  to  permit 
such  a  man  to  drop  into  the  grave  like  an 
ordinary  human  being,  and  therefore  we 
hastily  present  a  few  incidents  in  his  busy 
and  honourable  career  through  life. 

William  Hazledine  was  born  at  Shawbury, 
and  his  parents  removed,  while  he  was  very 
young,  to  a  house  at  Sowbatch,  near  a  Forge 
at  Moreton  Corbet,  now  Moreton  Mill,  about 
seven  miles  from  this  town.  His  father  was 
certainly  not  wealthy;  but  his  ancestors 
were  highly  respectable,  their  remains  oc- 
cupying tombs  in  the  church-yards  of  Shaw- 
bury  and  Moreton  Corbet;  and  these  tombs 
the  deceased,  with  filial  regard,  caused  to  be 
repaired  a  few  years  ago  ;  he  also  presented 
two  handsomely  carved  oak  chairs  for  the 
altars  of  both  those  churches. 

During  sixteen  or  seventeen  of  his  early 
years  he  worked  around  the  vicinity  as  an 
operative  millwright  His  uncle,  under 
whom  he  was  chiefly  brought  up,  was  a  man 
of  considerable  ability  as  a  millwright  and 
engineer ;  and,  discerning  the  steadiness  and 
talent  of  his  nephew,  he  recommended 
young  Hazledine,  only  16  or  17  years  old. 
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to  ssporintend  the  election  of  machuLerj  ftt 
Upton  Forge,  Uie  property  of  the  Sundome 
Fsmily :  this  WM  executed  most  satiafsctorily. 
He  afterwsrds  became  the  tenant  of  this 
foTge^  and  the  farm  belonging  to  it,  and  so 
eontmued  in  after  life. 

After  the  patronage  of  his  micle  he  re- 
mioved  to  Shrewsbiurr,  and  entered  into  part* 
nenhip  with  Mr.  Webster,  in  Msrdol,  then 
a  eloekmaker,  but  afterwards  an  ironmonger 
and  the  patentee  of  a  waslnng^machine. 
Their  jGorst  foundry  was  in  Cole-hall,  or 
Knueking-stroet,  in  this  town;  but  the  spe- 
eolatiye  and  eneigetic  mind  of  Hazledine 
lumng  increased  the  business,  more  space 
for  workshops,  and  an  increased  expenditure 
for  that  purpose,  amounting  to  about  2,0001., 
were  necessary:  his  partner  being  cautious 
and  timid,  a  dissolution  of  partnership  took 
place. 

Mr.  Hazledine  purchased  the  ground  in 
Coleham,  where  his  present  toKtn&y  is  situ- 
ated, which  has  now  four  gables  fronting  the 
Toad.  He  prudently  first  erected  one  work- 
shoo,  which  occupied  only  one  of  these 
gables;  but  as  business  increased  he  extend- 
ed his  shop^  and  numerous  other  erections 
in  the  ticinity.  He  subsequently  occupied 
a  foundry  near  Ruabon,  iron  works  at  Cal- 
eott,  lime  works  at  Llanymyuech,  timber 
yards,  brick  yards,  and  coal  wharfs,  in  va- 
rious places. 

About  this  time  Billingsley  iron  mines, 
near  Bridgnorth,  were  offered  for  sale  in 
Chancery.  Hazledine  attended  the  sale  in 
London,  and  found  there  was  some  jockey- 
ship  employed  to  depreciate  the  property, 
and  prevent  the  sale,  certain  parties  being 
anxious  to  purchase  the  works  without  any 
competition.  Hazledine's  sagacity  saw  the 
trick;  he  bid  with  spirit:  at  length  one  of 
the  parties,  who  wanted  to  purchase,  came 
to  him,  and  whispered — 

"  Do  you  know  what  you  are  doing? 
These  mines  and  works  have  not  a  good 
title,  and  you  will  have  to  pay  the  expenses 
in  Chancery  if  you  purchase  them." 

In  an  audible  voice  Hazledine  answered — 

"A  bad  title  to  the  proper^,  is  it,  eh? 

and  a  Chancery  suit,  too,  eh?    Well,  I  have 

bought  many  things,  and  I  will  now  tiy  to 

buy  a  Chancery  suit" 

He  did  purchase  the  property,  but  imme- 
£ately  sold  it,  gaining  several  thousand 
pounds.  The  property  finally  turned  out 
ruinous  to  the  speculators. 

In  November,  1804,  at  midnight,  a  fire 
took  place  in  a  room  which  was  the  recep- 
tacle for  his  patterns  for  eastings.  Mr.  Ha- 
zledine was  firom  home,  but  his  wife  (a 
daughter  of  Mr.  Brayne,  of  Temhill),  an  un- 
connnonly  strong-minded  woman,  beard  the 
cry  of  "  Fire  in  Hazledine's  foundry," 
.whilst  in  bed  with  her  infants,  and,  imme- 
diately getting  up^  gave  directions  fox  saving 


the  bo<^  ipapersi  and  other  valuables,  which 
caused  their  rescue  from  the  flames,  whilst 
a  vast  quantity  of  other  property  was  con- 
sumed ¥rith  the  building.  Mr.  Hazledine 
was  then  the  captain  of  a  company  of  volun- 
teers; and  bis  company,  comprising  chiefly 
his  own  workmen,  was  merrily  call^  "  The 
Vulcans."  The  colonel,  Sir  Charles  Oakely» 
Bart,  and  the  whole  corps,  were  roused,  and 
much  property  was  saved.  It  was  estimated 
that  the  loss  was  1,500^,  and  that  about  two- 
thirds  were  covered  by  insurance. 

Undaunted  by  the  calamity,  he  rebuilt 
and  extended  his  foundry,  and  carried  on  his 
various  speculations,  above  enumerated,  with 
great  energy.  Thomas  Telferd,  who  in  after- 
life became  the  celebrated  engineer,  hadbeoi 
patronised  by  Sir  William  Pulteney,  and 
employed  in  reconstructing  some  parts  of 
"  The  Castle"  in  Shrewsbury,  became  ac- 
quainted with  Hazledine,  and  these  kindred 
spirits  formed  an  intimacy  which  lasted 
through  life. 

Telford  soon  after  was  engaged  in  con- 
structing the  £lle8mere  and  Chester  Canal, 
and  Mr.  Hazledine  became  the  contractor 
for  the  Chirk  and  Pontycyssylte  Aqueducts, 
the  latter  being  one  of  the  most  magnificent 
works  of  the  kind  in  Europe,  which  he  com- 
pleted so  entirely  to  the  satisfaction  of  Mr. 
Telford  and  the  proprietors,  that  he  was  im- 
mediately engaged  in  all  the  aational  works 
in  which  the  Government  at  that  time 
plonged.  The  erection  of  the  stupendous 
locks  on  the  Caledonian  Canal  was  entrusted 
to  him,  and  executed  to  the  entire  satiafac- 
tion  of  the  engineer  and  the  country. 

Hazledine's  fame  was  now  established,  and 
he  was  employed  in  a  series  of  great  works. 
The  following  is  a  summary : — • 

Pontycyssylte  cast-iron  Aqueduct  over 
the  river  Dee,  and  the  valley  at  Llangollen, 
in  1802. 

A  Bridge,  150  feet  cast-iron,  over  the  river 
Bonar,  in  Scotland. 

A  Bridge,  150  feet  ditto  ditto,  over  the 
river  Spey,  in  Scotland. 

The  Lock-gates  on  the  Caledonian  Canal. 

The  beautiful  Waterloo  Bridge,  105  foet 
span,  near  Bettws^y-Ceed,  on  the  Holyhead 
road. 

The  iron  Swivel  Bridges  at  Liverpool 
Docks. 

The  Liverpool  New  Maricet  Columna 

A  Bridgpe,  150  feet  span  of  one  arch,  and 
two  arches  of  105  feet,  over  the  river  Esk, 
near  Carlisle. 

The  Menai  Suspenuon  Chain  Bridge. 

The  Conway  Suspension  Chain  Bridge. 

The  Iron  Roofs  for  the  Dublin  CusUmi 
House  and  Store-houses. 

The  Iron  Roofs  for  Pembroke  Stores,  &c 

Many  Swivel  Bridges  for  Sweden. 

A  large  quantity  of  three-feet  Pipes  for 
India,  Demerara,  &c. 
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A  Bridge  built  for  Earl  Grosvenor,  150 
feet,  at  Eaton  Hall. 

A  Bridge  over  the  Severn  at  Tewkesbury, 
170  feet  span. 

A  new  Bridge  over  the  Dee,  105  feet  span. 

A  Bridge  for  Earl  Morley,  at  Plymouth, 
comprising  five  arches,  of  100  feet,  96,  and 
81  feet  span. 

A  Bridge  at  Bath. 

Holt  Fleet  Bridge,  150  feet,  over  the  Se- 
vern, near  Worcester. 

Tlie  Swivel  Bridges  at  the  London  Docks. 

The  Marlow  Chain  Bridge. 

Montrose  Chain  Bridge. 

Several  small  Irom  Bridges  in  this  county, 
and  many  others  all  over  the  kingdom,  be- 
sides the  Lock-gates  on  the  EUesmere  and 
other  Canals. 

At  the  present  moment,  Hazledine's 
foundry  is  executing  a  very  extensive  work, 
namely,  several  pairs  of  iron  lock-gates  for 
Newport,  in  Monmouthsliire,  South  Wales, 
each  pair  weighing  120  tons,  the  largest  ever 
executed. 

In  1832,  when  the  present  Queen,  then 
Princess  Victoria,  and  her  august  mother,  the 
Duchess  of  Kent,  honoured  the  Earl  of  Li- 
verpool with  a  visit  at  Pitchford  Park,  near 
this  town,  Mr.  Hazledme  had  the  honour  of 
receiving,  through  the  Eatl  of  Liverpool,  the 
commands  of  the  Royal  personages  to  wait 
upon  them  at  Pitchford  Park,  and  explain 
the  principles  and  construction  of  the  Menai 
Suspension  Bridge — Hazledine's  greatest 
work.  The  Royal  Party  expressed  great  sa^ 
tisfaction  at  the  lucid  and  instructive  man- 
ner in  which  the  explanations  were  given, 
and  the  tact  and  shrewdness  displayed  in 
Mr.  Hazledine's  answers.  Persons  who 
were  present  describe  the  interview  as  most 
interesting.  Mr.  Hazledine  received  a  pre- 
sent as  a  token  of  approbation;  and  we  can- 
not avoid  adding,  from  personal  knowledge, 
that  her  Royal  Highness  the  Duchess  of 
Kent,  when  she  passed  over  the  Menai 
Bridge,  examined  every  part  of  it  minutely, 
according  to  Mr.  Hazledine's  description, 
and  even  entered  the  caves  in  which  the  £ron 
suspension  cables  are  fixed. 

This  is  a  slight  view  of  Mr.  Hazledine's 
public  works,  and  it  gives  a  portrait  of  him 
88  a  practical  man.  There  are  other  fea- 
tures, wliich  we  are  unable  to  paint  with  the 
warmth  and  fidelity  which  they  deserve.  His 
strong  affection  for  the  members  of  his  family 
rendered  his  fireside  one  of  the  most  happy 
round  which  an  English  family  ever  gather- 
ed. He  was  ever  devising  some  simple  means 
of  increasing  their  enjoyments;  and  he  at- 
tended personally  to  everything  in  which 
their  comforts  were  involved.  At  that  try- 
ing season,  when  the  wheel  of  the  "  Union" 
coach  locked  into  that  of  his  gig  on  the 


Wyle  Cop,  and  overthrew  him  and  shattered 
'  his  arm  in  several  places,  and  he  was  cairied 
home  in  such  plight  as  threw  his  affection- 
ate wife  into  such  agony  as  deprived  her  of 
life  by  a  disorder  arising  from  the  grief  she 
suffered  from  his  illness — even  in  that  accu- 
mulation of  sorrows  his  presence  of  mind 
and  affectionate  care  never  for  a  moment 
ceased;  and  whilst  his  face  was  suffused  with 
sweat  from  the  extreme  agony  he  was  suf- 
fering from  the  bone  of  his  arm  having  to  be 
again  broken  by  the  surgeon — even  then  he 
took  upon  himself  the  whole  preparation  for 
the  funeral  of  his  beloved  ¥rife,  down  to  the 
minutest  fittings  up  of  the  coffin  and  funeral 
clothes;  and  what  all  his  own  sufierings 
could  not  wring  from  him,  he  gave  way  to 
with  the  utmost  bitterness  when  the  dead 
body  of  her  he  so  much  loved. was  carried 
into  his  chamber,  that  he  might  kiss  it  be- 
fore it  was  for  ever  removed  from  his  sight ! 

As  a  master  he  was  kind  and  considerate 
•to  all  employed  under  him ;  his  workmen,  if 
they  conducted  themselves  well,  became 
grey,  and  died  in  his  service.  In  oUr  obitu- 
ary last  month  we  recorded  the  death  of 
John  Maybrey,  sen.,  who  had  been  upwards 
of  40  years  in  the  employment  of  Mr.  Ha- 
zledine, who,  indeed,  reminds  us  of  Addison's 
character  of  Sir  Roger  de  Coverley : — **  You 
see  the  goodness  of  the  master  even  in  the 
house-dog,  and  in  his  grey  horje,'  that  is 
kept  in  the  stable  with  great  care  and  ten- 
derness, out  of  regard  to  his  past  services, 
though  he  has  been  useless  several  years." 

The  religion  of  Hazledine  was  also  some- 
what characterised  by  Addison: — "  Nothing 
is  so  glorious  in  the  eyes  of  mankind,  and 
ornamental  to  human  nature  —  setting 
aside  the  infinite  advantages  which  arise 
from  it — as  a  strong,  steady,  masculine  pietjr ; 
but  Enthusiasm  and  Superstition,  are  the 
weaknesses  of  human  reason — that  expose  us 
to  the  scorn  and  derision  of  Infidels,  and  sink 
us  even  below  the  beasts  that  perish." 

A  very  short  time  before  he  was  confined 
to  bed  by  his  last  illness,  a  nobleman,  equal- 
ly distinguished  by  his  literary  and  legal 
talents,  and  filling  one  of  the  highest  situa- 
tions which  a  subiect  can  occupy,  arrived  in 
the  town,  at  a  little  before  seven  in  the 
morning,  and  inquired  at  the  Lion  if  Mr. 
Hazledine  was  likely  to  be  up? 

"Oh  yes,"  was  the  reply;  "he  passed 
here  an  hour  and  a  half  ago,  on  his  way  to 
the  foundry." 

"I  regret  that,"  said  his  lordship,  "for  I 
wanted  a  few  minutes'  conversation  with  him, 
which  I  cannot  now  have ;  but  tell  him  from 

:  me,  that  Lord inquired  after  him,  and 

is  happy  to  hear  he  is  so  well.  My  belief 
is,"  added  his  lordship,  "  tliat  William  Ha- 
zledine is  the  first  practical  man  in  Europe." 
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SMITH*!  PATBNT  IMPROVBHINTS  IN  BOLAR  LAMPS. 


Among  Uie  numerout  class  of  lamps 
which  are  presented  for  adoption  at  the 
present  time,  the  "  Solar  Lamp ''  is  one 
of  ths  most  popular,  from  the  circum- 
stance of  its  producing  a  brilliant  light 
even  when  consuming  common  or  low 
priced  oils. 

The  invention  of  the  "  Solar  Lainp  " 
is  due  to  Mr.  Jeremiah  Bynner,  of  Bir* 
mingham,  by  whom  it  was  patented  in 
1837.  The  peculiarity  of  this  lamp,  which 
was  on  Argand's  principle,  consisted  in 
causing  the  air  supplied  on  the  outside 
of  the  cylindrical  wick  to  support  com- 
bustion, to  be  forced  against  the  flame 
in  a  horizontal  direction  a  little  above 
the  point  of  ignition.  In  order  to  ac- 
complish this  object  Mr.  Bynner  covered 
his  burner  with  a  cap,  having  a  hole  in 
its  apeZ|  rather  smaller  in  diameter  than 
the  cotton  wick,  for  the  flame  to  pass 
through.  Air  was  admitted  to  the  in- 
terior of  the  wick  in  the  usual  manner, 
but  that  on  the  outside  passed  up  be- 
tween the  lamp  and  the  cap  or  covering, 
and  iras  therebv  deflectea  and  made  to 
impinge  upon  tne  flame  in  a  horizontal 
dbrection :  the  effect  of  this  was  that  the 
flame  was  contracted  so  as  to  pass 
through  the  diminished  aperture  that  is 
presented  to  it,  while  the  whole  of  the 
air  being  brought  into  immediate  contact 
with  the  flame  and  all  the  carbonaceous 
matters  decomposed,  the  combustion 
was  rendered  ezceediuffly  perfect  and  the 
light  of  the  most  vivid  character.  This 
cap,  covering,  or  deflector,  being  wholly 
of  niBtal,  concealed  all  the  lower  portion 
of  the  flame,  and  intercepted  a  Quantity 
of  the  rays  of  light  which  woula  other- 
wise have  been  available  in  aid  of  its  il- 
luminating power. 

The  present  invention  has  for  its  ob- 
ject certain  modes  of  constructinff  and 
applying  deflectors,  whereby  in  addition 
to  obtaining  all  the  benefit  hitherto  de« 
rived  from  the  use  of  such  deflectors,  so 
much  of  the  flame  as  is  below  the  deflector 
will  be  uncovered. 

The  engravings  on  our  front  page  show 
three  methods  which  Mr.  Smith  has  de- 
scribed for  accomplishing  this  object. 


Fig.  1  representa  an  ordinary  Argand 
gas  burner  a,  having  a  glass  cnimney  b, 
supported  on  a  gallery  in  the  usual  man- 
ner;  o  is  the  deflector,  the  lower  pari  of 
which  is  of  glass*  having  the  upper  or 
deflecting  surface  of  brass  or  other  suit- 
able metal.  The  arrows  indicate  the  di- 
rection of  the  air  which  supports  the 
combustion  of  the  flame  externally ;  it 
will  be  seen  that  the  diameter  of  the 
'og  in  the  deflector  through  which 


the  flame  passes,  is  materially  less  Chan 
the  diameter  of  the  upper  part  of  the 
chimney,  and  it  will  be  evident  that  the 
air  as  it  rises  up  the  interior  of  the  de- 
flector, will  be  deflected  in  towards  the 
flame  with  a  tendency  to  pass  in  a  nearly 
horizontal  direction  through  it,  produc- 
ing perfect  combustion  and  a  brilliant 
li^t;  with  the  additional  advantage  of 
obtaining  and  making  available  the  light 
of  so  much  of  the  flame  as  is  below  the 
deflector,  and  which  was  formerly  hid  or 
covered  by  it. 

Fig.  2  shows  the  burner,  &c.  of  an 
Argand  oil  lamp,  fitted  with  a  deflector 
of  a  different  construction.  In  this  in- 
stance the  deflector  is  supported  by  a 
wire  frame  or  supports  d<i,  in  connection 
with  the  gallery  for  the  glass  chimney. 
By  this  arrangement  the  deflector  e  will 
be  supported  within  the  glass  chimney* 
and  will  for  the  most  part  intercept  the 
air  passing  up  within  the  chimnejr  and 
cause  it  to  strike  against  the  flame  in  the 
same  manner  as  the  foregoing,  and  with 
similar  advantages. 

Fig.  3  is  another  Argand  gas  burner, 
fitted  with  a  deflector  c  in  a  diflerent 
manner;  in  this  case  the  deflector  is 
simply  a  plate  of  metal  fitting  the  lower 
part  of  the  glass  chimney,  and  held  in 
its  place  by  an  annular  spring,  or  ez« 
panding  hoop  or  ring  e. 

In  all  these  cases  the  draught  caused 
by  the  tall  glass  chimney  causes  a  current 
of  air  to  rush  up  against  the  deflector, 
which  is  thereby  airected  against  the  flame 
with  such  force  as  to  produce  the  effects 
stated,  while  at  the  same  time  there  is  no 
obstruction  presented  to  the  free  passage 
of  the  light  in  all  directions. 
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JACK   VROtr'S  TAOARIBt. 

Str.^^n  '^Iflaving  home'*  this  morn- 
iDKf  (Saturday)  I  was  exceedingly  amused 
with  the  effects  of  a  heavv  fall  of  hoar 
frost  that  had  descendea  during  the 
night. 

1  am  aware  that  the  many  beautiful 
configurations,  which  the  particles  of 
congealed  vapour  assume,  have  been  ex- 
tensively noticed,  and  they  will  doubtless 
form  the  subjects  of  wonder  and  admi- 
ration, to  the  end  of  time ;  but  I  ob- 
served a  peci)liarity,  that  had  not  before 
attracted  my  attention,  nor  do  I  remem- 
ber ever  having  seen  it  noticed  in  any 
publication.  I  allude  to  a  species  of 
polar  arrangement  of  the  particles  of  the 
noar  frost  on  all  the  prominent  lines  and 
ridges  of  various  objects,  especially  of 
iron  railings.  The  square  perpendicular 
rails  were  "  fledged  with  icy  feathers'' 
having  a  feathery  tuft  radiating  from 
each  m  their  four  angles,  while  the  plain 
flat  surface  was  nearly  free  from  any  de- 
posit; the  javelin-like  heads  of  the  rails, 
nad  the  eages  of  the  outline,  and  the 
central  rib  or  ribs,  most  accurately  de- 
picted by  strong  white  lines,  formed  by 
the  accumulation  and  radiation  of  the 
beautifully-formed  tufts  of  frost.  Where 
the  railings  were  of  a  more  ornamental 
character,  as  the  iron  supports,  &c.  of 
the  gates  at  Christ  Church,  Blackfriars' 
Road,  the  appearance  was  proportionally 
heightened,  and  nothing  could  exceed 
the  truth  and  elegsnce  with  which  every 
projecting  line  of  the  rails,  rings,  flowers, 
&c.  was  picked  out  in  "Nature's  purest 
white." 

I  could  not  find  any  satisfactory  in- 
stance of  a  similar  arrangement  on  sur- 
faces of  wood,  but  on  the  stone-parapet 
waUs  of  the  "  new"  Blackfriars'  Bridge, 
I  found  abundant  proofs  that  the  pheno- 
menon was  by  no  means  confined  to  me- 
tal. The  little  ridges  left  by  the  mason's 
chisel  had  eicch  on  its  apex  a  perfect  row  of 
"  the  icy  vegetation*"  presenting  a  pleas- 
ing miniature  resemblance  to  the  "  herb- 
crowned  ridges"  of  a  well  ploughed  field. 

Whether  the  singular  disposition  of 
these  particles  of  frost,  is  to  be  rightly 
attributed  (as  I  am  iochned  to  think,)  to 
the  laws  of  crystalline  arrangement,  or 
if  it  be  a  consequence  of  electric  or  mag- 
netic influence,  I  know  not,  and  shall 
be  glad  to  hear  the  opinion  of  other  of  vour 
correspondents  who  may  chance  to  have 
uotioed  the  phenomena.  As  far  as  I  had 


an  opportunity  of  observing,  the  deposit 
tion  and  arrangement  was  somewhat  less 
perfect  on  those  surfaces  which  faced 
the  north,  but  not  invariably  so. 

Whatever  may  be  the  cause,  the  effect 
is  altogether  unique,  strongly  reminding 
us  of  some  lines  of  CowpePs — 

"  Thus  Nature  works  as  if  to  mock  at  art. 
And  in  deflanca  of  her  rival  powers  ; 
By  these  fortuitous  and  random  strokes 
Performing  such  inimitable  feats. 
As  the  witn  all  her  rule,  can  never  reach." 

I  am,  Sir,  yours  respectfully, 

Wm.  Baddblby. 

London,  January  0, 1841. 


HAWKINS'   BVBRLASTINO   FBNS. 

Sir, — Some  of  your  correspondents 
seem  anxious  to  know  something  about 
Hawkins'  Everlasting  Pens.  I  procured 
one  from  London  a  short  time  aso,  for 
which  I  paid  twenty  shillings,  ana  since 
then  I  have  sent  for  a  holder,  which  will 
be  five  shillings  more;  the  pen  writes 
very  well,  that  Is  to  say,  as  well  as  me- 
tallic pens  generally  do,  but  is  subject 
to  the  same  imperfection  of  being  oc- 
casionally caugnt  in  the  paper  and 
spurting  the  ink  over  it.  Of  course 
I  can  say  nothing  respecting  their  dura- 
bility, which,  in  my  opinion,  constitutes 
the  only  advantage  which  they  possess 
over  the  steel  i>en;  but  taking  Mr.  Haw- 
kins' own  estimate  on  that  point,  I 
nevertheless  think  them  very  dear.  Be- 
fore he  can  hope  to  see  them  in  uni- 
versal use,  he  must  reduce  the  price  of 
them  to  something  like  one-half  of  the 
present  charge. 

P.  O.  P. 

Jauuar)' 6,1841. 


THB  8UPBBI0R1TY  OF  COENISH  BINGIjE 
LIPTINQ  BNOINB8  OVBR  ROTATIVB. 

Sir,— Can  "Nauticus"  or  other  cor- 
respondents furnish  tables  of  the  per- 
formances of  Mr.  Cunard's  magnificent 
steamers,  the  AreadOa,  Britannia,  Cole- 
donia,  and  Columbia,  or  of  any  other 
steam  ships,  passage  boats,  or  tugs  ?  I 
want  accurate  returns  as  nearly  similar 
to  the  annexed  form  as  1  can  get  them, 
before  I  can  go  completely  into  the  sub- 
ject of  the  superiority  of  Cornish  engines 
over  rotative.  I  prefer  having  these  facts 
through  your  columns,  because  unless 
data  are  established  which  alLwill  admit, 
discussion  were  endless  and  useless. 
When  too  it  is  well  ascertained  what  the 
d2 
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difference  in  consumption  really  is,  we 
can  better  determine  whether  the  causes 
already  assigned  are  sufficient,  for  I  need 
scarcely  say  that  every  effect  must  have 
an  adequate  cause.  If  engineers,  or  the 
proprietors  of  steam  vessels,  would  make 
such  returns,  I  have  no  doubt  a  surpris- 
ing progressive  improvement  in  marine 
engines  would  be  observed,  where  it  is 
of  far  more  importance  for  long  sea  voy- 
ages than  in  Gombh  engines.     It  is 


owing  to  the  publication  of  such  reports, 
the  openness  to  enquiry,  and  the  hand- 
some facilities  given  for  their  verification, 
that  the  Cornish  engines  have  so  pro- 
gressed in  duty  that  the  saving  in  fuel 
compared  with  the  average  consumption 
in  1814,  is,  at  17 s,  per  ton,  £84,300  per 
annum. 

I  am.  Sir,  your  obedient  servant. 
Scalpel. 

January  12. 1841. 
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IMFROVED   SPRING   BUFFERS   FOR   RAILWAY    CARRIAGES. 


O 0 o_ 


Sir, — I  had  intended  to  send  you  a 
description  of  a  model  I  made  a  few 
years  oack  for  the  inspection  of  railway 
companies,  but  I  have  delayed  it  so  long, 
that  most  of  my  ideas  have  been  em- 
bodied in  the  published  plans  of  other 
parties.  I  merely  wish  to  mention,  there- 
fore,  that  the  o^ect  I  had  in  view  was  to 
transmit  the  effects  of  a  concussion  to 
the  farthest  end  of  the  carnage ;  which 
I  proposed  to  accomplish,  in  the  manner 
shown  by  the  accompanying  sketch  of 
the  lower  framing  of  a  railway  carriage. 


A  B  is  a  solid  bar  of  wood  bolted  be- 
tween two  iron  straps,  extending  from 
spring  to  spring,  with  the  spaces  A  D 
and  B  C  left  open.  It  will  be  seen  that 
a  blow  at  R  would  be  transmitted  to 
the  spring  at  the  farthest  end  of  the 
carriage,  by  which,  I  apprehend,  the 
tendency  of  the  blow  to  throw  the  car- 
riage off  the  nuls  would  be  very  greatly 
diminished. 
I  am.  Sir,  your  obedient  servant, 

J.  Walker. 

Crooked  Lane,  December  26, 1840. 


THB   UTILITY   OF   A   LBil  D    IN   THE   SLIDE  VALVES   OF   LOCOMOTIVE   ENGINES, 

OUBSTIONED. 


Sir,  —  Your  correspondent,  Mr.  C. 
Pearce,  has  been  at  considerable  pains 
(No.  976,  p.  573)  in  endeavouring  to 
prove  that  a  sliding  valve  may  be  made 
to  work  an  engine  either  wav  with  an 
immoveable  eccentric,  but  if  ne  will  re- 
consider his  plan,  and  reverse  the  posi- 
tion of  his  piston  in  the  diagram,  ng.  2, 
p.  575,  it  will  not  be  difficult  for  him  to 
see  the  futility  of  it— in  fact,  whatever 


mi^ht  be  the  amount  of  lead  or  advance 
which  the  slide  would  have  in  the  posi- 
sition  there  shown,  it  would  be  just  as 
much  in  arrear  at  the  opposite  end  of 
the  stroke,  and  consequently,  worse  than 
if  it  were  placed  at  half  stroke,  with  the 
crank  on  the  centre.  Setting  the  ex- 
pansive principle  aside,  will  Mr.  Pearce, 
or  any  of  your  correspondents  favour  me 
with  a  reason  why  a  slide  should  have 
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any  lead  or  advance,  because,  if  no  very 
satisfactory  reason  can  be  as6ig;ned  for 
it,  there  is  equally  as  little  for  one  move- 
able, or  two  fixed  eccentrics  to  each  en- 
gine to  cause  it.  I  must  confess  my  in- 
ability to  see  any  advantage  in  it,  to 
compiensate  for  the  increased  number  of 
parts,  and  complexity  of  the  machinery 
reouired  for  it. 
1  am.  Sir,  yours  respectfully, 

Jan.  6. 1841. 

♦ 

F1RB-E8CAPE8-- SAFETY  MATTRA88BS 
ON  BOARD  SHIFS^LITHOORAPHIC 
ENGRAVING. 

Sir, — The  objections  to  our  numerous 
fire  escapes,  are  that  they  are  never  ready 
when  wanted,  or  out  of  order,  or  cum- 
bersome, or  too  complex,  with  the  ex- 
ception of  the  simple  rope  and  snatch 
hook,  which  might  be  ffreatly  improved 
by  substituting  an  iron  hook  to  one  end, 
vdiich  after  passing  the  rope  round  the 
waist,  might  be  inserted  into  an  iron 
ring  at  a  convenient  distance,  and  thus 
serve  the  purposes  of  the  belt.  Allow 
me  therefore  to  lay  before  your  readers, 
one  that  has  not  hitherto  been  noticed, 
and  which  embraces  other  uses,  is  sl- 
ways  ready,  not  very  expensive,  and  con- 
sists of  an  iron  ladder,  painted  of  the 
colour  of  the  wall,  ana  fastened  by 
clamps  to  the  back  part  of  the  house, 
passing  to  the  sides  of  the  windows,  and 
reaching  from  the  bottom,  to  the  roof  of 
the  building,  but  folded  up  at  bottom  for 
bout  8  feet,  by  a  hinge  and  bolted,  and 
the  same  at  the  top  for  about  four  feet 
only,  so  that  a  person  ascending  can 
throw  it  up  to  the  parapet.  B^  this  means, 
whilst  it  IS  secured  from  intruders  at 
both  ends,  it  can  easily  be  made  available 
to  workmen  to  mend  the  roof,  and  will 
last  as  long  as  the  walls  endure,  if  it  is 
composed  6l  inch-iron  rod.  At  each 
window  a  little  below  the  sill,  there  is  a 
staple  or  stop  to  assist  in  getting  out  of 
the  window.  Its  projection  from  the 
wall  of  the  house  is  only  six  inches,  to 
give  room  for  the  foot,  and  the  expeuce 
IS  not  equal  to  any  common  ladder  of 
likelengtn.  In  repairing  the  roofing  much 
money  would  be  saved  by  it,  and  much 
time,  and  ultimately  it  is  worth  its  weight 
in  iron.  Such  perpendicular  ladders  are 
used  in  mines,  and  in  warehouses  in 
Italy. 


Now  permit  me  to  add  a  word  on  a 
very  different  object,  but  which  also  re- 
lates to  the  protection  of  life.  I  would 
ask  masters  of  steamers  and  packets, 
why  they  do  not  furnish  their  births 
with  mattresses  stuffed  with  cork  shav- 
ings, or  use  raspings  of  that  material, 
instead  of  wool,  which  might  be  the 
means  of  saving  the  lives  of  many  pas- 
sengers, as  by  having  cords  at  the  cor- 
ners they  might  quiddy  be  united,  and 
formed  into  a  flexible  raft — a  description 
of  which  will  be  found,  and  its  uses, 
and  origin,  communicated  by  the  author 
of  this  letter  in  Nicholson's  journal  for 
1810,  page  134? 

To  set  up  such  a  manufactory  nothing 
.is  wanting,  but  a  rasping  mill,  some 
waterproof  canvas,  and  a  few  active 
sempstresses — for  the  invention  has  long 
been  given  to  the  public,  and  all  the  re- 
fuse of  the  cork  cutters  would  be  avail- 
able for  this  purpose,  being  an  article  in 
scarce  any  estimation. 

My  next  question  is, what  is  the  reason 
artists  do  not  take  their  images  from  the 
common  camera,  or  Storer's  invaluable 
delineator,  directly  on  lithographic  stone, 
instead  of  paper;  as  the  impression  from 
the  stone  would  then  come  off  right,  and 
for  many  subjects  this  method  would  be 
advantageous  in  point  of  expedition  and 
correctness,  especially  as  to  proportion 
in  buildings,  perspective,  and  sucn  small 
objects,  as  require  precision,  viz. :  fossils, 
shells,  gems,  crystals,  or  flowers  of  re- 
markable character  ? 

By  stirring  such  questions  as  thesc,we 
promote  useful  enquiries,  and  sometimes 
anticipate  latent  discoveries. 

I  am.  Sir,  yours,  &c. 

G.  Cumberland,  Sen. 

Bristol,  January  12, 1841. 


THE     "  NEW     THEOBY     OF     THE 
UNIVERSE.'* 

Sir, — I  cannot  regret  a  want  of  pre- 
cision which  has  called  forth  such  useful 
observations  from  R.  C,  especially  as 
the  subject  in  question  forms  a  very  in- 
teresting portion  of  my  theory.  Instead 
of  saying, ''  We  know  that  currents  of 
heat  flow  from  the  equator  north  and 
south,"  I  ought  to  have  said,  "  I  pre- 
sume that  currents  of  solar  fluid  flow 
northward  and  southward  from  the 
torrid  zone,  slightly  varied  in  their  pro- 
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gfefis  by  the  potition  of  the  sun  and 
other  obstructions  on  the  surface  of  the 
fflobe/'  This  error  shows  the  necessity 
for  "exact  terms."  WoxM  planetary 
fiaid  be  a  good  designation,  as  in  the 
subjoined  table  ?  I  will  adopt  it  for  the 
present. 

Rapeeting  the  Temperature  of  the 
Polar  Regions. — I  regard  the  solar  fluid 
as  a  foreign  fluid  which,  howerer  ser- 
rieeable  during  its  passage,  preserves  its 
identity  while  pursuing  its  course  to  the 
polar  regions  where,  at  the  union  of  its 
currents,  it  evaporates  or  explodes  and, 
according  to  the  density  or  reflecting 
power  of  the  superincumbent  atmo- 
sphere, produces  those  corruscations  of 
light  which  we  now  call  Aurora  Borealis. 
The  intensity  of  beat  when  the  sun  is 
vertical  is  occasioned  by  the  accumula- 
tion of  solar  fluid  from  the  greater  diffi- 
culty which  it  necessarily  encounters  in 
changing  its  direction.  This  accumula- 
tion of  solar  fluid  would  impede  the  as- 
cent of  the  planetary  fluid  and  the 
descent  of  the  firmamental  fluid,  if  the 
contention  of  the  three  fluids  did  not 
produce  frequent  rain  and  thus  produce 
that  state  of  temperature  which  is  need- 
ful for  vegetable  and  animal  existence. 
We  find  accordingly,  except  when  re- 
lieved by  the  vicinity  of  mountains,  the 
most  arid  lands  on  the  exterior  margins 
of  the  torrid  zone,  when  the  contention 
of  the  fluids  not  being  sufficient  to  pro- 
duce rain,  the  solar  and  planetary  fluids 
exert  too  strong  an  influence  and  all  is 
desert.  Compensation  is  a  remarkable 
law  in  nature  but  there  must  be  limits. 
Why  may  not  the  exterior  margins  of 
the  Arctic  and  Antarctic  circles  be  more 


fHgid  than  the  immediate  polar  regions 
with  their  meetings  of  solar  fluid  i  The 
polar  regions  are  also  depressed,  another 
cause  for  the  accumulation  of  heat  dur- 
ing their  long  summers.  The  further 
remarks  or  inquiries  of  R.  G.  will  be  es- 
teemed a  favor. 

I  remain^  Shr, 

Your  obliged, 

E.  A.  M. 

JanoaxyT,  1841. 

Postecript. 

With  respect  to  absorption  on  the  en- 
trance of  the  firmamental  fluid  into  the 
earth,  I  regard  it  as  the  cause  o(  gravity, 
being  always  in  proportion  to  the  quan- 
tity of  matter  which  impedes  the  ap- 
proach of  the  flrmamental  fluid  to  the 
earth.  Whv  should  two  bodies  in  fir- 
mamental fluid  approach  each  other? 
The  reason  is  plain  enough,  if  one  ab- 
sorbs the  firmamental  fluid.  This  reason 
would  not  be  good  if  the  planetarv  fluid 
repulsion  were  equally  powerful  with 
that  of  the  firmamental  pressure,  but 
this  force,  radiating  from  unequal  alti* 
tudes,  from  the  wing  of  the  eagle  to  the 
sea- weed  of  the  ocean,  loses  its  power  of 
repulsion  at  the  surface  of  the  earth  to  a 
certain  degree,  and  produces  those  tra- 
versing fluids,  within  the  atmosphere, 
which  cause  the  approachment  of  matter 
(without  absorption)  which  is  called  «/- 
traction.  Every  blade  of  grass,  every 
insect,  lends  its  power  to  the  circulation 
of  the  fluids  of  the  Universe.  Nothing 
is  in  vain  in  the  works  of  the  Great 
First  Cause. 

E.  A.  M. 

JftnnaiyS,  1841. 
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The  curiace  plates  now  exhibited  are  re- 
markable both  for  the  high  degree  of  truth 
they  possess,  and  for  the  mode  adopted  in 
preparing  them. 

If  one  of  them  be  carefully  elided  on  the 
•other,  to  exclude  the  air,  the  two  plates  will 
adhere  together  with  considerable  force,  by 
the  pressure  of  the  atmosphere.  The  sur- 
&ce8  should  be  well  rubbed  previously,  with 
a  dry  cloth,  till  they  are  perfectly  free  from 
moisture,  that  the  experiment  may  a£R>rd  a 
iair  test  of  accuracy.  If  any  moisture  be 
present  it  will  act  like  glue,  and  would  cause 
•adhMion  to  take  place,  supposing  the  sur- 
Hiees  to  be  much  inferior.  But  if  they  be 
perfectly  dry,  adhesion  proyes  a  high  degree 
of  truth  rarely  attained. 

The  experiment  may  be  raried,  by  letting 
one  surface  descend  slowly  on  the  other,  and 
thus  allowing  a  stratum  of  air  to  form  be- 
tween them.  Before  they  come  into  con- 
tact, the  upper  plate  will  become  buoyant, 
and  will  float  on  Uie  air  without  support  from 
the  hand.*  This  remarkable  e^t  would 
seem  to  depend  on  the  close  approximation 
of  the  two  surfaces  at  all  points,  without 
iiontact  in  any — a  condition  which  could  not 
be  obtained  without  extreme  accuracy  in 
both.  The  escape  of  the  remaining  portion 
of  air  is  letarded  by  friction  against  the  sur- 
faces, the  force  of  which  nearly  balances  the 
pressure  of  the  upper  plate.  If  one  end  of 
the  upper  plate  be  slightly  raised  and  allow- 
ed to  &11  suddenly,  the  interv^iing  air  will 
aet  like  a  cushion,  causing  a  muned  sound 
to  be  emitted,  quite  different  Irom  that  pro- 
duced by  the  concussion  of  metallic  bodies. 

lliese  surfaces  were  brought  to  their  pre- 
sent state  by  means  of  filing  and  scraping, 
without  being  afterwards  ground.  The  me- 
thod hitherto  adopted  in  getting  up  plane 
surfaces  has  been  (after  filing  to  the  straight 
odge)  to  grind  them  together  with  emery. 
In  some  cases  it  has  been  customary  to  try 
them  preriously  on  a  surface  plate,  and  to 
go  over  them  with  the  scraping  tool,  but  they 
have  always  been  ground  afterwarids.  The 
furface  plate  itself  has  been  invariably  treat- 
ed in  the  same  manner.  The  process  of 
grinding  is,  in  &ct,  regarded  as  indispensa- 
ble wherever  truth  is  required.  The  present 
examples,  however,  show  that  scraping  is 
calculated  to  produce  a  higher  degree  of 
truth  than  has  ever  been  attained  by  grinds 
ing.  In  reference  to  both  processes  a  great 
degree  of  misconception  prevuls,  the  effect 
of  which  is  materially  to  retard  the  progress 

*  Th«  turfaoe  pkt«s  referred  to  were  14  in.  by 
9  is.,  weif hinf  491bs.  each.  When  smaller  plates 
are  uaed,  one  beinf  held  ia  eaoh  hsod,  and  both 
elided  on  the  air  between  them,  &  Tery  peculiar 
sensation  wiU  be  experienced. 


of  improvement,  and  which  it  is  of  gpreat  iaif 
portanee  to  remove.  While  grinding  it  uni- 
versally regarded  as  indispotsable  to  a  fl^- 
nished  sur&ce,  it  is,  in  fSsct,  positively  detzir 
mental.  On  the  other  hand,  the  operatioa 
of  sending,  hitherto  so  much  neglected, 
constitutes  the  only  certain  means  we  poa- 
sees  for  tlie  attainment  of  extreme  accuracy. 
A  few  remarks  will  clearly  illustrate  the 
truth  of  this  statement 

It  is  required  in  a  surfaee  for  mechanical 
purposes,  that  all  the  bearing  points  should 
be  in  the  same  plane — that  they  should  be  at 
equal  distances  from  one  another — and  that 
they  should  be  sufficiently  numerous  for  the 
particular  application  intended.  Whore  suw 
faces  remain  fixed  together,  the  bearing 
points  may,  without  disadvantage,  be  fewer 
in  number,  and,  consequently,  wider  apart; 
but  in  the  ease  of  sliding  surnoee,  the  pinnts 
should  be  numerous  and  close  together. 

A  little  consideration  will  make  it  evident 
that  these  conditions  cannot  be  obtained  by 
the  process  of  grinding.  And,  first,  with  re- 
gard to  general  outline,  how  is  the  original 
error  to  be  got  rid  of?  Let  it  be  supposed 
that  one  of  the  surfaces  is  concave,  and  the 
other  a  true  plane.  The  tendency  of  grind- 
ing, no  doubt,  will  be  to  reduoe  tiie  error  of 
the  former,  but  the  opposite  error  will,  at  the 
same  time,  be  created  in  the  true  surface. 
The  only  case  in  which  an  original  error 
could  be  extirpated  would  be,  when  it  was 
met  by  a  corresponding  error  of  exaotiy  the 
same  amount,  in  the  opposed  sur&ce,  and 
the  one  destroyed  the  other.  But  it  is  evi- 
dent, that  where  only  two  surfaces  are  con- 
cerned, the  variety  of  error  in  the  general 
outiine  is  not  sufficient  to  afford  any  proba- 
bility of  mutual  compensation. 

It  will  further  appear,  that  if  the  original 
error  be  inconsiderable,  the  surfaces  must 
lose  instead  of  gaining  truth.  It  results 
from  the  nature  of  the  process,  that  certain 
parts  are  acted  upon  for  a  longer  time  than 
others.  They  are  consequentiy  more  worn, 
and  the  eurflsoes  an  made  hoUow.  If  or  is 
there  any  possibiUty  of  obviating  this  source 
of  error,  except  by  sliding  one  suz&oe  en^ 
tirely  on  and  off  the  other  at  each  move— « 
method  which,  it  need  not  be  shown,  would 
be  impracticable. 

It  may  be  mentioned,  as  an  additional 
cause  of  error,  that  the  grinding  powder  col- 
lects in  greate^  quantity  about  the  edges  of 
the  met^  than  upon  the  interior  parts,  pro- 
ducing the  weU-known  eflhet  of  the  bell- 
mouthed  form.  ThiMi  particularly  objec- 
tionable in  the  case  of  slides,  from  the  ae- 
eess  afiforied  to  pavtieles  of  diit,  and  the  im- 
mediate injury  tnereby  occasioned. 
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Another  circnmstance  maieiudly  affecting 
the  dorability  of  ground  slides  is,  that  a  por- 
tion of  the  emery  becomes  fixed  in  the  pores 
of  the  metsJ,  causing  a  rapid  and  irregular 
wear  of  the  surfaces. 

If  grinding  be  not  adapted  to  form  a  true 
general  outluiei  neither  is  it  to  produce  ac- 
curacy in  the  minuter  detail.  Tnere  can  be 
little  chance  of  a  multitude  of  points  being 
brought  to  bear,  and  distributed  equally, 
under  a  process  from  which  all  particular 
management  is  excluded.  To  obtain  any 
such  result,  it  is  necessary  to  possess  the 
means  of  operating  independently  on  each 
point,  as  occasion  may  require;  whereas 
grincUng  afibcts  all  simultaneously.  It  is 
subject  neither  to  obseryation  nor  controuL 
There  is  no  opportunity  of  regulating  the 
distribution  of  the  powder,  or  of  modifying 
its  application,  with  reference  to  the  par- 
ticular condition  of  different  parts  of  the 
surface.  The  variation  in  the  quantity  of 
the  powder,  and  the  quality  of  the  metal, 
will,  of  necessity,  produce  inequalities,  eyen 
supposing  they  did  not  previously  exist 
Hence,  if  a  ground  surface  be  examined,  the 
bearing  points  will  be  found  lying  together 
in  irregular  masses,  with  extensive  cavities 
intervening.  An  appearance,  indeed,  of 
beautiful  regularity  is  produced,  and  hence, 
no  doubt,  the  universal  prejudice  so  long  es- 
tablished in  favour  of  the  process.  But  this 
appearance,  so  far  from  being  any  evidence 
of  truth,  serves  only  to  conceal  error.  Under 
this  disguise,  surfaces  pass  without  exami- 
nation, which,  if  unground,  would  be  at  once 
rejected. 

Another  evil  of  grinding  is,  that  it  takes 
from  the  mechanic  all  sense  of  responsibility, 
and  all  spirit  of  emulation,  while  it  deludes 
him  with  the  idea  that  the  surfkce  will  be  ul- 
timately ground  true.  The  natural  conse- 
auence  is,  that  he  slurs  it  over,  trusting  to 
iie  effect  of  grinding,  and  well  knowing  that 
it  will  effiu:e  aU  evidence  either  of  care  or 
neglect  on  his  part 

It  thus  appears  that  the  practice  of  grind- 
ing has  altogether  impeded  the  progress  of 
improvement  A  true  surface,  instead  of 
being,  as  it  ought,  in  common  use,  is  almost 
unknown :  few  mechanics  have  any  distinct 
knowledge  of  the  me^od  to  be  pursued  fat 
obtaining  it ;  nor  do  practical  men  sufficiently 
advert,  either  to  the  immense  importance,  or 
to  the  comparative  facility  of  the  acquisi- 
tion. 

Due  latitude  must  be  allowed  the  expres- 
sion "  true  surface."  Absolute  truth  is  con- 
fessedly unattainable.  Moreover,  it  would  be 
possible  to  aim  at  a  degree  of  perfection  be- 
yond the  necessity  of  the  particular  case,  the 
difficulty  of  which  would  more  than  counter- 
balance the  advantage.  But  it  is  certain  that 
the  progress  hitherto  made  falls  tu  short  of 


this  practical  limit,  and  that 
of  economy  alone,  would  cany  improvement 
many  degrees  higher.  The  want  of  it  in 
various  departments  of  the  arts  and  manu- 
&ctures  is  already  sensible.  The  valves  of 
steam-engines,  for  example ; — the  tables  of 
printing  presses — stereotype  plates — sur&oe 
plates — slides  of  all  kinds,  require  a  degree 
of  truth  much  superior  to  that  they  generally 
possess.  In  these  and  a  multitude  of  other 
instances,  the  want  of  truth  is  attended  with 
serious  evils. — In  the  case  of  the  slide-valvea 
of  steam-engines,  there  ie  occasioned  a  great 
loss  of  steam  power  and  also  an  immense  in- 
crease of  wear  and  tear.* — In  stereotype 
printing,  inaccuracy  of  the  platM  renders 
packing  necessary  to  obtain  an  uniform  im- 
pression. A  vast  amount  of  time  and  labour 
is  thus  sacrificed,  and  the  end  is,  after  all, 
but  imperfectly  attained. 

The  extensive  class  of  machinery,  doio- 
minated  tools,  affords  an  important  applica- 
tion of  the  subject  Here  every  consideration 
combines  to  enforce  accuracy.  It  is  implied 
in  the  very  name  of  the  planing  engine.  The 
express  purpose  of  the  machine  is  to  produce 
true  suruces,  and  it  is  itself  constructed  of 
slides,  according  to  the  truth  of  which  will 
be  that  of  the  work  performed.  When  it  is 
considered  that  the  lathe  and  the  planing  en- 
gine are  used  in  the  making  of  all  other  ma- 
chines, and  are  continually  re-produciiijg 
surfaces  similar  to  their  own,  it  will  mani« 
festly  appear  of  the  first  importance  that  they 
should  themselves  be  perfect  models. 

There  is,  perhaps,  no  description  of  ma- 
chinery which  would  not  afibrd  an  illustration 
of  the  importance  belonging  to  truth  of  sur- 
&ce,  and  at  the  same  time  of  the  present  ne- 
cessity for  material  improvement;  nor  is 
there  any  subject  connected  with  mechanics, 
the  beanngs  of  which,  on  the  public  interests, 
whether  manufacturing  or  scientific,  axe 
more  varied  or  more  extensive. 

The  improvement  so  much  to  be  desired 
will  speedily  follow  upon  the  discontinuance 
of  grinding.  Recourse  must  then  be  had  to 
the  naturid  process.  The  surface  plate  and 
the  scraping  tool  will  come  into  constant  use, 
affor^g  the  certain  and  speedy  means  of  at- 
taining any  degree  of  truth  which  may  be 

*  Mr.  Dewn&oe,  superintendent  of  the  locomo- 
tive department  of  the  Liverpool  and  Manehetter 
Bailway,  in  a  letter  to  Mr.  Whitworth,  dated  the 
83rd  of  December,  1840,  Bays,— *'  In  answer  to  yours 
of  the  20th  instant  respecting  the  difference  of  the 
slide-valves  got  up  with  emery,  and  those  that  are 
scraped  or  rot  up  according  to  your  plan,  the  differ- 
ence is  as  follows  :— I  have  this  day  taken  out  a  pair 
of  valves  got  up  with  emery,  that  nave  been  in  con- 
stant wear  five  months,  and  I  find  them  grooved  in 
the  usual  way.  The  deepest  moves  are  one-eichth 
of  an  inch  deep,  and  the  whole  surface  which  is 
eight  inches  teoad,  is  one-sixteenth  hollow  or  out 
oftruth.  Those  that  were  scraped  are  perfsetly 
true,  and  likely  to  wmk  five  monUu  longer." 
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requhed.  A  higber  standard  of  excellence 
will  be  gradually  established,  the  inflaence 
of  which  will  be  felt  throughout  all  mecha- 
nical operations,  while  to  the  mechanic  him- 
self a  new  field  will  be  opened,  in  which  he 
will  find  ample  scope  for  the  exercise  of  skill, 
both  manual  and  mental.    The  subject  will 

I  be  best  illustrated  by  a  description  of  the 

process. 

There  are  two  cases  for  consideration,  in 
reference  to  the  preparation  of  surfaces, — 
the  one,  where  a  true  surface  plate  is  already 
provided,  as  a  model  for  the  work  in  hand^ 
and  the  other  where  an  original  surface  is  to 
be  prepared. 

^e  former  case  is  that  which  will  gene- 
rally occur  in  practice.  And  here  the  me- 
thod to  be  pursued  is  simple,  requiring  care 
rather  than  skiU.  Colouring  matter,  such 
as  red  ochre  and  oil,  is  spread  over  the  sur- 
fiiee  plate  aa  equally  as  possible.  The  work 
in  hand,  having  been  previously  filed  up  to 

^  the  strait  edge,  is  then  applied  thereto,  and 
moved  slightly  to  fix  ue  colour,  which, 
adhering  to  the  parts  in  contact,  afterwards 
shows  the  j[>rominences  to  be  reduced.  This 
operation  is  frequently  repeated,  and  as  the 
work  advanees,  a  smaller  quantity  of  colour- 
ing matter  is  used,  tiU  at  last,  a  few  particles 
spread  out  by  the  finger  suffice  for  the  pur- 
pose, forming  a  thin  film  over  the  brightness 
of  the  plate.  A  true  surface  is  thus  ren- 
dered a  test  of  the  greatest  nicety,  whereby 
the  smallest  error  may  be  detected.  At  this 
stage  of  the  process,  the  two  surfaces  must 
be  well  rubbed  togedier,  that  a  full  impres- 
sion may  be  made  by  the  colour.  Hie 
higpher  points  on  the  rising  surface  become 
clouded  over,  while  the  other  parts  are  left 
more  or  less  in  the  shade.  The  dappled  ap- 
pearance thus  produced,  shows  to  the  eye  of 
the  mechanic,  the  precise  condition  of  the 
new  surface  in  every  part,  and  enables  him 
to  proceed  with  confidence  in  bringing  it  to 
correspondence  with  the  original.  Before 
this  can  be  accomplished,  however,  a  scrap- 
ing tool  must  be  employed,  the  file  not 
having  the  precision  or  nicety  requisite  to 
finish  the  operation.  Experience  will  be  a 
sufilcient  guide  when  to  exchange  the  one 
for  the  other.  It  will  be  found,  that  when 
the  parts  to  be  operated  upon  have  be-* 
come  to  any  considerable  extent  subdivided, 
scrapingis  much  the  more  expeditious  me- 
thod. The  scraping  tool  should  be  made  of 
the  best  steel,  and  carefully  sharpened  to  a 
fine  edge  on  a  Turkey-stone,  the  use  of 
which  must  be  firequently  repeated.  Worn- 
out  files  may  be  converted  into  convenient 
scraping  tools.  A  fiat  file,  with  the  broad 
end  bent  and  sharpened,  will  be  most  suit- 
able in  the  first  instance,  and  aflerwards  a 
three-sideA  file  sharpened  on  all  the  edges. 
It  will  be  matter  of  discretion,  as  before  re-  ' 

I        marked,  how  far  to  proceed  in  working  up 


the  minute  detul,  but  it  is  essential  that  the 
bearing  points,  whether  more  or  less  nume- 
rous, should  be  equally  distrihutedf  and  an 
uniform  character  preserved  throughout. 
This  rule  should  be  carefully  observed  dur- 
ing the  progress  of  the  work,  as  well  as  at 
its  conclusion. 

In  order  to  secure  the  equal  advance  of 
all  the  parts  together,  particular  attention 
must  be  paid  to  the  colouring  matter,  both 
vdth  reference  to  the  quantity  employed,  and 
its  equal  distribution.  If  too  small  a  quan- 
tity be  used  in  the  first  instance,  itvdll  afford 
no  evidence  of  the  general  condition  of  the 
surface.  It  will  merely  indicate  the  par- 
ticular points  which  happen  to  be  most  pro- 
minent, and  to  reduce  Uiese  in  detail  would 
be  only  a  waste  of  time,  so  long  as  they  are 
considerably  above  the  gekieral  leveL 

When  the  surface  is  finished,  if  it  be  rub- 
bed on  the  plate  without  colour,  the  bearing 
points  will  become  bright,  and  the  observer 
will  be  able  to  judge  of  the  degrree  of  accu- 
racy to  which  it  has  been  brought  If  it  be 
as  nearly  true  as  it  can  be  made  by  the  hand, 
bright  points  will  be  seen  difiused  through- 
out its  whole  extent,  interspersed  with  others 
less  luminous,  indicating  thereby  the  degree 
of  force  with  which  they  respectively  bear. 

In  getting  up  a  surface  of  considerable 
extent,  it  is  necessary  to  take  into  account 
the  strain  which  the  metal  suffers  from  its 
own  weight,  and  the  length  of  time  required 
to  produce  the  full  effect  on  the  external 
form.  It  will  be  found,  for  example,  that 
after  a  piece  of  metal  has  remained  for  some 
days  in  one  position  undisturbed,  it  assumes 
a  form  different  from  that  which  it  had  while 
undergoing  preparation.  Hence,  it  is  de- 
sirable to  provide  for  the  work,  while  in  hand, 
similar  support  to  what  it  will  have  when 
applied  to  its  intended  use. 

Another  disturbing  cause  is  the  unequal 
contraction  of  the  metal  in  cooling,  when 
originally  cast  The  mass  assumes  the 
curved  form,  and  is  pervaded  by  elastic 
forces  counteracting  each  other.  These  con- 
tinue in  permanent  activity,  and  any  por- 
tion of  metal,  taken  from  any  part,  tends  to 
'  disturb  the  balance  previously  established. 

It  remains  to  consider  the  second  case 
proposed,  viz.  how  to  prepare  an  original 
surface.  A  brief  description  of  the  proper 
method  wiU  still  further  illustrate  the  case 
already  considered,  and  will  also  show  how 
surface  plates  are  to  be  corrected. 

Take  three  plates  of  cast  iron,  of  equal 
size,  and  proportionate  strength.  The  metal 
should  be  of  a  hard  quality.  The  plates 
should  be  well  ribbed  on  the  back  to  pre- 
vent springing,  and  each  of  them  should 
have  three  projecting  points  on  which  to 
rest,  placed  triangularly  in  the  most  favour- 
able positions  for  bearing.  The  object  of 
this  provision  is  two-fold,— first,  to  secure 
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fhe  btanng  of  thfee  good  points,  before  the 
pleie  iulrara  any  strain  from  its  own  weight ; 
tad, — secondly,  to  insure  the  constant  bear- 
ing of  the  same  points.  The  plate  would 
o^erwise  be  subject  to  perpetual  rariation 
of  form,  oinng  to  the  irregular  strain,  oc- 
casion by  change  of  bearing.  A  provision  of 
this  kind,  is  equally  necessary  while  the 
plate  is  undergoing  the  operation  of  sur- 
foeing,  and  when  it  is  afterwards  used  as  a 
model. 

In  fixing  the  plates  on  the  table  of  the 
planing  machine,  care  should  be  taken  to  let 
them  ^r  on  the  points  before  mentioned, 
and  to  chuck  them  with  as  little  Tiolence  as 
possible  to  the  natural  form,  otherwise  they 
will  spring  on  being  released,  and  the  labour 
of  filing  will  be  increased  in  proportion.  It 
is  proper  also  to  relax  the  chucks  before 
takmg  the  last  cut  With  these  precautions, 
If  the  machine  itself  be  accurate,  and  the 
tool  in  proper  condition,  the  operation  of 
planing  will  greatly  facilitate  the  subsequent 
processes. 

The  plates  are  next  to  be  tried  by  the 
straight  edge,  by  a  skilful  use  of  which  a 
Tcry  small  degree  of  inaccuracy  may  be 
detected. 

Let  one  of  the  three  plates  be  now  selected 
as  the  model,  and  the  others  be  sur&ced  to 
it  with  the  aid  of  colouring  matter.  For 
distinctness  they  may  be  called  Nos.  1, 2,  and 
8.  When  Nos.  2  and  3  hare  been  brought 
up  to  No.  1,  compare  them  together.  It  is 
evident  that  if  No.  1  be  in  any  degree  out  of 
truth,  Nos.  2  and  8  will  be  either  both  con- 
cave, or  both  conyex,  and  the  error  will  be- 
come sensible  on  comparing  them  together 
by  the  intervention  of  colour.  To  bring 
them  to  a  true  plane,  equal  quantities  must 
be  taken  in  both  from  corresponding  places. 
When  this  has  been  done  with  all  we  skill 
the  mechanic  may  possess,  and  Nos.  2  and  3 
are  found  to  agree,  the  next  step  is  to  g^t  up 
No.  1  to  both,  appljring  it  to  them  in  imme- 
diate succession,  so  as  to  compare  the  im- 
pressions. The  art  here  lies  in  getting  No.  1 
between  the  two,  which  is  the  probable  di- 
rection of  the  true  plane.  It  is  to  be  pre- 
sumed that  No.  1  is  now  nearer  truth  &an 
either  of  the  others,  and  it  is  therefore  to  be 
again  taken  as  the  model,  and  the  operation 
repeated. 

It  will  be  observed  that  the  process  now 
described,  includes  three  parts,  and  consists 
in  getting  up  the  surfaces  to  one  another  in 
the  following  order . — 

1st  Nos.  2  and  3,  to  No.  I. 
2nd.  Nos.  2  and  8  to  each  other. 
3rd.  No.  1  to  Nos.  2  and  3. 
These  parts  compose  an  entire  series,  by  re- 
peating which,  a^  gradual  approach  is  made 
.  towards  absolute  truth,— till  forther  progress 
is  prevented  by  inherent  imperfoction. 

In  the  earlier  stages,  the  operation  may  be 


greatly  expedited  by  judieiouri  manigement 
It  has  been  already  remaiked,  but  it  etonot 
be  too  often  repeated,  that  the  general  online 
of  the  surface  should  be  solely  regajrded  in 
the  first  instance,  and  the  filling  up  deferred 
till  after  genend  truth  has  been  seeured. 
By  this  method  the  first  courses  of  the  sariai 
will  be  short,  and  the  progress  made  will  be 
both  more  speedy  and  more  sure,  the  minater 
detail  being  gradually  entered  upon,  without 
the  risk,  otherwise  incurred,  of  losing  pre- 
vious labour.  As,  however,  the  surfaoes  np- 
proaoh  perfection,  the  utmost  caution  and 
vigilance  will  be  necessary  to  prevent  them 
from  degenerating.  This  will  inevitably 
happen,  unless  the  comparison  be  constantly 
made  between  them  alL 

In  the  use  of  the  surface  plate,  care  should 
be  taken  to  prevent  unnecessary  injury,  wh»- 
ther  superficial  or  from  straining.  It  should 
also  be  occasionally  submitted  to  oareful 
correction.  In  no  other  way  can  a  high 
standard  be  steadily  maintained. 

It  will  be  found  convenient  to  set  apart 
one  plate  for  the  purpose  of  correoting  others, 
allowing  it  to  remam  entirely  undisturbed. 
It  would  otherwise  be  necessary,  at  every  re- 
vision, to  repeat  the  process  for  obtaining  an 
original  surface,  and  a  considerabie  loss  of 
time  would  thus  be  occasioned. 

A  mistaken  idea  prevails,  that  scraping  is 
a  dilatory  process,*  and  this  prejudice  may 
tend  to  ^scourage  its  introduction.  It  wiU 
be  found,  however,  to  involve  the  saeriflee'of 
less  time  than  is  now  wasted  on  grinding. 
Were  the  fact  otherwise,  it  would  be  no  ar- 
gument against  the  preference  due  to  the 
former.  But  it  is  worthy  of  observation, 
that  in  this  instance,  as  in  many  oUiers,  im- 
provement is  combined  with  economy.  There 
IS  not  only  an  incalculable  saving  efleetedby 
the  improved  surfoce  in  its  various  applica- 
tions, but  there  is  also  a  positive  gain  of  time 
in  the  preparatory  process. 


ADAPTATION  OP  CAPTAIN  ERICSSON'S  TRANS- 
VERSAL PROPELLER  TO  THE  NEW  YORK 
PACKET  SHIP  "  CLARION."  f 

The  much  desired  combination  of  the 
powers  of  wind  and  steam,  for  the  navigation 
of  the  ocean,  will,  we  have  every  reason  to 
believe,  soon  be  effected. 

Messrs.  Russell  and  Stephen  Olover,  of 
this  dty,  known  for  great  knowledge  and  ex- 
perience in  all  matters  relating  to  navigation, 

•  When  srrinding  Tna  first  discontinued  in  the 
workshop  of  Messrs.  ^fHiitworth  and  Co.,  now 
ftbont  twelve  months  sm,  no  mechanic  could  be 
induced  to  take  the  work  on  the  same  terms  ae  be- 
fore, owinf  to  the  supposed  extra  labour  of  i«nm- 
iny .  But  experience  has  entirely  rc-moyed  tms 
pnqudice.  and  the  work  is  now  done  with  greater 
dispateh  than  erer. 

Mag.  Nos.  721, 751,  and  781. 
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ive  now  trjiag  Capt  Sricsion'B  Traasrena^ 
Ship  Propeller,  to  their  fut  sailing  packet 
thip  CtariotL  The  leading  feature  of  this 
propeller  is  that  of  working  entirely  under 
water.  It  consists  of  two  iron  hoops  to  which 
*  aeries  of  iron  plates  of  a  winding  shape  are 
attached ;  these  plates  are  fixed  at  an  angle 
of  about  46  degrees,  and  when  caused  to  re- 
TOlTe,  propel  the  ship  by  acting  obliquely 
against  the  water,  somewhat  on  the  principle 
01  sculling.  The  iron  hoops,  with  their  wind- 
ing plates  or  paddles  are  attached  to  shafts 
passing  through  the  run  of  ^e  ship,  one  on 
oaeh  side  of  the  stem  post 

The  steam  maehinery  employed  to  turn 
the  shafts  and  propellers,  is  fixed  in  the  run 
of  the  ship,  abaft  the  mizzen-mast,  under  the 
lower  deck,  so  that  scarcely  any  stowage  room 
Sa  taken  away. 

The  engines  building  for  the  Clarum  will 
be  equal  to  70  horse  power.  The  total  weight 
of  the  whole  machinery  will  not  exceed  20 
tons.  These  engines  are  of  a  remarkably 
simple  construction ;  the  crank  shafts  work- 
ing close  to  the  bottom  of  the  ship,  the  heavy 
frame- work,  indispensable  in  ordinary  marine 
engines,  ia  altogether  dispensed  with. 

A  powerful  pump  will  also  be  attached  to 
the  engines  of  the  Clarion,  which  may  be  used 
either  aa  a  fire-engine  or  for  pumping  the 
ship. 

The  consumption  of  fiiel  will  not  exceed 
lour  tons  in  twenty-four  hours,  owing  to  the 
economical  mode  of  working  the  steam  by 
expansion  which  this  propeller  admits  of,  at 
all  times,  whether  the  sea  is  rough  or  smooth. 
A  blower  being  employed,  the  chimney  will 
be  very  smaU,  standmg  only  twelve  feet 
abore  deck. 

Whenerer  the  wind  is  favourable,  it  is  in- 
tended not  to  use  the  steam  power,  in  which 
case  the  propeller  shafts  will  be  detached 
from  the  engines,  that  being  effected  by 
simply  drawing  two  bolts.  An  accurate 
estimate  of  the  resistance  offered  by  the  pro- 
pellers in  rerolvinff  freely  by  the  motion  of 
the  ship,  has  established  the  fact  that  their 
drag  or  retarding  e&ct  wiU  not  diminish  the 
speed  of  the  ship  more  than  five  per  cent 
wheneyer  that  speed  exceeds  ten  miles  per 
hour. 

The  practical  results  of  having  such  a  con- 
siderable independent  power  on  ooard  a  ship 
need  hardly  be  pointed  out  On  a  lee-shore, 
or  in  a  current,  such  a  ship  is  always  safe ; 
in  moderate  head  winds  or  calms  she  pro- 
ceeds steadily  towards  her  destination ;  if  she 
springs  a  leak  there  is  the  untiring  steam  power 
to  keep  her  dry,  with  a  force  exceeding  100 
men ;  if  struck  by  lightning,  or  her  cargo  ig- 
idted  by  spontaneous  combustion,  there  is  the 
same  energetic  power  to  extinguish  the  flames 
by  throwing  an  unlimited  quantity  of  water, 


but  which  is  pumped  back  again  as  soon  as 
it  finds  its  way  into  the  bilge.  On  making 
land,  a  ship  provided  with  this  propeller 
does  not  require  the  aid  of  a  steam-tug,  and 
even  during  the  most  severe  winter  her  pro- 
pelling machinery  will  remain  equally  effi- 
cient, being  placed  several  feet  below  water 
line,  and  thereby  protected  against  ice,  and 
freed  from  an  impediment  which  renders 
common  paddle-wheels  quite  useless  during 
severe  winter.  To  this  may  be  added  that 
the  pursuit  of  a  hostile  man  of  war,  or  a 
pirate,  may  be  disregarded  by  a  captain  who 
has  the  g^d  fortune  of  commanding  a  ship 
possessing  such  powerftil  means  for  effecting 
a  prompt  escape,  independent  of  the  capri- 
cious agency  of  t!ie  wind. 

The  mcreased  duty  which  will  be  perform- 
ed by  every  ship  provided  with  the  Trans- 
yersal  Ship  Propeller,  the  great  saving  eftct- 
ed  in  pay  and  maintenance  of  the  crew,  the 
reduced  cost  in  providing  for  passengers, 
saving  of  interest  of  capital  invested  in  the 
ship,  saving  of  the  intetest  on  a  valuable 
cargo,  Sec,  consequent  on  making  short  pas- 
sages, are  advantages  which  this  novel  ap- 
plication of  steam  as  an  auxiliary  Will  effect, 
out  the  amount  of  which  we  shall  leave  to 
the  experienced  merchant  to  estimate.  .In 
conclusion,  we  hail  the  improvement  which 
the  Messrs.  Glover  are  now  Introducing  into 
our  mercantile  navy,  as  being  one  of  national 
importance;  and  we  predict,  that  if  that 
success  attends  the  Clarion  which  there  is 
every  reason  to  anticipate,  our  splendid 
packet  ships  will  soon  resume  the  proud 
station  which  they  occupied  befbre  the  mtro- 
duction  of  the  British  steamers;  and  we  may 
erelong  see  American  steam-packets  con- 
structed to  receive  the  combined  eflbrts  of 
wind  and  steam,  far  outetrip  our  rivals; 
thus  again  restoring  us  to  that  mastery  of 
the  waves  which  signalised  our  country  be- 
fbre all  others,  previous  to  the  introduction 
of  the  European  steam-ships. — New  Twrk 
Courier,  24rt  November,  1840. 


Steem  Slup  "  Clarion,'* 
Extract  of  letter  from  the  Messrs.  Glover  to 
the  Editor  of  the  New  York  HeraUL 

We  beg  to  correct  your  statement  ill  Sa- 
turday* s  Herald  respecting  the  application 
of  steam  power  to  our  ship  Clarion,  It  is 
not  the  Archimedean  Screw  that  we  are  going 
to  apply,  but  a  propelling  apparatus  possess- 
ing mr  superior  qualification,  viz.:  Captain 
Ericsson's  Transversal  Ship  Propeller,whidi 
has  no  other  property  in  eommon  with  the 
screw  of  Uie  experimental  steamboat  ArtM- 
medet,  than  that  of  working  entirely  under 
water. 

Deeply  interested  in  nautical  commeroe. 
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we  h*Te  watched  with  much  attention  the 
effects  of  the  introduction  of  steam  power  for 
ocean  navigation;  and  carefully  estimated 
the  probable  results  of  the  application  of 
steam  to  our  unrivalled  American  packet 
ships,  and  we  have  arrived  at  the  conclusion 
that  an  auxiliary  steam  power,  capable  of  pro- 
pelliag  our  ships  at  from  seven  to  eight  miles 
per  hour  in  calm  weather,  will  effect  a  nsvo- 
lution  in  commerce  far  greater  and  more  be- 
neficial than  the  introduction  of  steam  ships. 
With  these  views  we  have  noticed  with  much 
interest  the  development  of  the  invention, 
which  we  now  are  applying  to  the  Clarion. 
We  were  present  at  the  first  trials  of  this 
ship  propeller  in  England  some  time  since, 
the  result  of  which,  corroborated  by  further 
trial  of  a  practical  nature,  places  the  success 
of  the  principle  to  our  minds  beyond  a 
doubt 

In  endeavouring  to  introduce  an  improve- 
ment in  navigation  so  much  needed,  and  in 
the  success  of  which  so  great  an  interest, 
both  private  and  public,  is  at  stake,  we  have 
been  at  some  pams  to  ascertain  the  respec- 
tive claims  of  tiie  rival  plans,  and  we  find  that 
there  is  so  great  a  difference  in  the  practical 
utility  and  economy  of  the  two  as  to  leave  no 
room  for  hesitation  as  to  preference. 

The  screw  of  the  Archimedes  works  in  a 
large  square  opening  in  the  '*  dead  wood"  of 
the  vessel,  and  requires,  if  applied  to  ordi- 
nary ships,  an  entire  alteration  of  the  stem, 
both  cosdy  and  hazardous  as  to  the  strength 
of  the  after  part  of  the  ship.  In  addition  to 
this  the  screw  of  the  Archimedet  is  worked  at 
such  a  great  speed  (exceeding  one  hundred 
revolutions  per  minute,)  that  the  use  of  a 
heavy  intricate  combination  of  cog-wheels  is 
required  to  give  the  necessary  velocity,  the 
speed  of  iheArchimedet^  engines  being  here- 
by actually  multiplied  five  times.  Without 
pretending  to  mechanical  knowledge,  we 
assert  confidentally  that  such  high  speed 
must  be  very  objectionable  in  practice,  and 
cannot  fail  to  be  attended  with  loss  of  power. 
The  excessive  velocity  of  the  screw,  in  par- 
ticular, must  be  productive  of  much  wasteful 
resistance  in  going  through  tiie  water.  We 
are  supported  in  this  opinion  by  the  result  of 
the  late  trial  of  the  Archimedes  at  London 
against  the  tug  WiUuun  Gunston,  in  which 
the  latter,  with  engines  of  less  power,  towed 
the  Archimedes  astern  at  the  rate  of  several 
miles  per  hour,  against  the  exerted  whole 
force  of  her  superior  engine  power. 

The  transversal  ship  propeller,  which, 
firom  it»  motion  being  transversely  to  the 
line  of  the  keel,  is  so  named  in  contradis- 
tinction to  the  paddle-wheel,  may  be  ap- 
plied to  any  ship  without  the  least  alteration 
to  her  stem.  It  consists  of  a  thin  broad 
hoop,  made  of  wrought  iron,  supported  by 
arms  of  the  same  material,  and  attached  to 


a  central  shaft,  which  passes  through  the 
run  of  the  ship.  To  the  circumference  of 
the  said  hoop  are  attached  a  series  of  plates 
(spiral  planes)  also  of  wrought  iron,  placed 
at  an  angle,  the  whole  weighing  under  900 
pounds;  two  of  these  propellers,  revolving 
in  contrary  directions  are  applied,  one  on 
each  side  of  the  stem  post,  their  axes  being 
supported  by  iron  braces  secured  thereto. 
The  effect  of  the  current  of  water  produced 
by  the  motion  of  the  propeller  will  increase 
the  efficacy  of  the  mdder.  The  distinguish- 
ing feature,  however,  of  the  transversal  ship 
propeller,  is  that  the  contraiy  movement  is 
effected,  and  the  ship  propelled  at  any  re- 
quired speed,  ¥dthout  the  use  of  cog-wheels ; 
the  whole  arrangement  being  extremely  sim- 
ple. The  total  weight  of  the  machinery 
for  the  Clarion,  consisting  of  two  engines  ii 
35  horse  power  each,  boilers,  propellers,  &c. 
will  not  exceed  20  tons.  All  wul  be  ready 
to  be  placed  on  board  by  the  end  of  next 
month. 

Russell  E.  Glover, 
Stephen  E.  Glover. — 
New  York  Herald,  Noo,  24,  1840. 


abstracts  of  specifications  of  ENGLISH 

patents  recently  enrolled. 

Joseph  Leese,  Jun.,  Manchester,  Ca- 
lico Printer,  for  certain  improvements  in 
printing  calicoes  and  other  surfaces. — Petty 
Bag  Office,  December  24,  1840. 

The  first  of  these  improvements  refers 
to  the  employment  of  a  peculiarly  formed 
fabric  instead  of  the  blanket  usually  employ- 
ed in  calico  printing.  This  is  composed  of 
several  layers  of  calico  or  other  suitable 
fabrics,  coated  and  cemented  together  with  a 
solution  of  india  rubber ;  the  ends  being 
joined,  an  improved  endless  fabric  is  formed, 
having  the  necessary  elasticity  in  its  thick- 
ness, but  non-elastic  in  its  length  and 
breadth. 

The  second  improvement  relates  to  what 
is  technically  called  **  rainbowing,"  which  is 
performed  in  the  following  manner ;  a  nimi- 
ber  of  sieves  containing  the  different  shades 
of  colour  are  placed  nearly  under  each  other; 
over  each  sieve  a  disc  revolves  having  pro- 
jections of  copper  wire  or  other  suitable  ma- 
terial, which  dip  into  the  colours.  These 
discs  are  supported  on  pedestals  which  ad- 
mit of  easy  adjustment,  and  are  so  regulated, 
that  as  they  revolve,  the  projecting  wires 
give  colour  to  the  cylinder  in  successively 
lighter  shades,  which  are  imprinted  on  the 
fin>ric  under  operation. 

A  third  improvement  relates  to  printing 
blocks,  which  are  to  be  covered  with  a  sur- 
face of  india  rubber,  through  which  the  pat- 
tern is  to  be  cut,  its  sides  being  supported 
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hy  a  thin  metal  edging.  This  arrangement 
Will,  it  is  said,  greatly  increase  the  durabili^ 
of  the  block,  while  the  pattern  will  be  much 
better  printed  on  the  calico,  &c 

John  Joseph  Mechi,  of  Leadenhall 
Street,  Cutler, /or  improvements  in  appa- 
rahu  to  be  applied  to  lamps  in  order  to  carry 
of  heat  and  the  products  qf  combustion, — En- 
rolment Office,  January  8,  1841. 

In  using  lamps  for  the  purposes  of  light- 
ing, whether  gas  or  oil,  in  shops,  rooms,  or 
apartments,  in  most  cases  the  heat  and  pro- 
ducts of  combustion  bave  been  permitted  to 
pass  into  and  mix  with  the  atmosphere  of 
the  apartment,  thereby  contaminating  it  and 
rendering  it  both  unpleasant  and  unwhole- 
some. In  some  cases  it  has  been  attempted 
to  get  lid  of  this  nuisance  by  the  use  of 
smoke  consumers  placed  over  tbe  burners  of 
the  lamps ;  consisting  of  inverted  beU  glasses 
with  a  yery  small  tube  proceeding  from 
their  upper  part  into  the  external  air.  Mr. 
Mechi  states,  as  the  result  of  his  experience, 
that  the  apparatus  hitherto  thus  used,  has 
been  wholly  inadequate  for  the  purpose,  from 
want  of  capacity  in  the  conducting  tube ;  he 
has  also  found  that  to  obtain  the  greatest 
quantity  of  liffht  from  lamps,  requires  a 
draught  considerably  beyond  what  has  hi- 
therto been  giyen  to  them,  but  which  he 
proposes  to  efl^t  by  his  improved  appa- 
ratus. For  this  purpose,  the  lamps  are 
to  be  placed  as  near  as  conyenient  to  the 
ceiling  of  the  apartment;  immediately  oyer 
them  is  an  opening  of  any  ornamental  cha- 
racter, surrounded  by  a  reflector  of  glass  or 
metal,  which  throws  the  whole  of  the  light 
down  into  the  apartment  The  aperture  be- 
fore alluded  to,  communicates  with  a  series 
of  sheet  iron  or  other  tubes,  which  are  to  be 
led  as  quickly  as  possible  into  a  chimney  or 
into  the  external  air,  and  then  carried  up  so 
as  to  give  a  sufficient  draught  for  the  uur- 
pose  of  carrying  off  the  whole  of  the  heat 
and  products  of  combustion,  and  also  to  in- 
crease the  intensity  of  the  light  Or,  the 
tubes  may  be  applied  to  the  purposes  of 
heating,  by  leading  them  in  a  proper  direction 
through  the  apartments  to  be  warmed, 
taking  care  that  each  pipe  is  carried  in  an 
ascending  direction  all  the  way  up.  Other 
modifications  of  the  apparatus,  as  adapted 
to  wall  and  pillar  gas  lamps  is  shown,  and  it 
is  stated  that  in  bider  to  realize  the  advan- 
tages  of  this  plan  the  sectional  area  of  the 
conducting  hot  air  tube  should  be  about  18 
superficial  inches  for  each  burner  consuming 
from  10  to  13  cubic  feet  of  gas  per  hour, 
And  in  proportion  for  larger  or  smaller  bur- 
ners. A  little  larger  or  smaller  will  not 
matter,  but  if  the  dimensions  yary  much 
from  these  proportions,  the  effect  will  be 
impaired 

The  patentee  does  not  claim  the  method 


of  carrying  off  the  products  of  combustion 
when  the  sectional  area  of  the  upward  con-  . 
tinuation  of  the  conducting  apparatus  from 
the  lamp  is  not  greater  than  that  of  the  glass 
chimney;  but  he  claims  the  peculiar  ar- 
rangement of  enlarged  conducting  tubes  and 
reflecting  apparatus  as  described. 

William  Palmer,  of  Feltwell,  Nor- 
folk, Blacksmith, /or  certain  improvements 
in  ploughs, — Rolls'  Chapel  Office,  Jan.  8, 
1841. 

These  improvements  in  ploughs  are  de- 
signed to  reduce  the  friction  of  draught;  to 
enable  the  plough  to  accommodate  itself  to 
any  required  depth  of  cutting ;  and  to  affi)rd 
a  more  certain  and  accurate  means  of  direct- 
ing its  course.  These  objects  are  effected  by 
dispensing  with  the  sole  or  slade,  and  caus- 
ing the  hinder  part  of  the  plough  to  be  sup- 
ported by  and  run  upon  a  wheel  behind  tne 
breast,  which  wheel  is  mounted  in  adjust- 
able bearings,  so  that  by  its  position  the 
share  may  be  made  to  cut  into  the  earth  to 
a  greater  or  lesser  depth,  as  circumstances 
or  the  nature  of  the  ground  may  require. 
The  draught  of  the  plough  is  also  capable  of 
regulation  by  the  a4justment  of  the  drag- 
chain  attached  to  a  peculiar  construction  of 
"  hake''  at  die  head  of  the  beam,  and  the 
coulter  is  so  connected  to  the  beam  that  it 
may  be  readily  set  to  any  depth  or  angle, 
according  to  the  required  work  and  direc- 
tion. The  general  construction  of  this 
plough  does  not  differ  materially  from  those 
alreiuLy  in  use — ^that  is  to  say,  it  consists  of 
a  beam,  bracings,  snd  frame;  a  breast  at- 
tached to  the  frame,  with  a  share  affixed 
thereto;  handles  for  gmding,  a  coulter  for 
directing,  and  a  hske  for  attaching  the  drag- 
chain.  The  peculiar  feature  of  novel^  con- 
sists in  a  running  wheel,  about  18  inches  in 
diameter,  being  attached  by  a  pin  or  axle  to 
a  saddle  iron ;  from  the  upper  part  of  which 
saddle  iron  a  perpendicular  rod  extends, 
having  a  worm  or  screw  cut  upon  it  A 
bridge  affixed  to  the  beam  and  to  the  han- 
dles has  an  aperture  through  which  the  pin 
passes,  and  the  pin,  with  the  saddle  iron  and 
wheel,  is  held  up  by  a  screw  nut  on  the 
top.  The  bracing  is  a  plate  of  iron,  about 
half  an  inch  thick,  haying  three  arms,  the 
upper  two  of  which  are  securely  fixed  to 
the  beam  and  to  the  handles  by  bolts, 
and  the  lower  arm  has  a  long  slot  in  i^ 
through  which  the  axle  of  the  wheel  passes. 
The  situation  of  the  breast  or  mould  board 
of  the  plough  is  immediately  before  the 
wheel,  and  the  frame  behind  it,  and  the 
wheel  by  moving  in  the  furrow  keeps  the 
under  part  of  the  breast  and  of  the  frame 
from  coming  in  contact  with  the  ground,  and 
therefore  a  sole  or  slade,  as  in  other  ploughs, 
is  unnecessary.  According  to  the  depu  to 
which  the  share  is  wished  to  cut  into  the 
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ground,  the  ^uiuuig  wheel  is  raised  or 
lowered  by  twrxung  the  screw  nut  on  the  top 
of  the  pin.  The  hake  a^  the  end  of  the  beam 
ia  formed  by  a  frame  which  carries  two  per- 
pendicular pins,  the  one  being  plain,  the 
other  having  a  screw  cut  unon  it  A  socket 
piece  has  an  eye  to  which  tne  draught  chain 
is  i^ttached ;  through  this  socket  piece  both 
the  pins  pass,  and  it  slides  freely  on  the 
foremost  plain  pin,  while  the  screwed  pin 
holds  it  at  any  required  point  In  order, 
therefore,  to  raise  or  depress  the  drag  chain, 
the  screw  pin  must  be  turned  round,  which 
regulates  tne  position  of  the  draught  The 
coulter  has  a  wedge-shaped  cutting  blade  at 
the  lower  part,  but  is  cyhndrical  aboye,  pass- 
log  through  a  cylindrical  socket  on  the  side 
of  the  beam.  This  socket  forms  the  end  of 
a  bolt  passed  through  the  beam  and  through 
two  disc  plates,  with  a  nut  and  screw  at  its 
reverse  end,  which  being  turned  draws  the 
coulter  and  the  discs  tight  affainst  the  beam. 
This  mode  of  fixing  the  coulter  allows  it  to 
be  placed  at  any  desired  de^th;  the  inner 
disc  plate  is  loose  upon  the  pm  and  can  be 
turned  round  ;  it  is  made  thicker  on  one  side 
than  on  the  other,  that  is,  its  sides  are  not 
parallel  but  of  a  wedge  form.  Hence,  by 
turning  the  inner  disc  plate  round,  the  direc- 
tion 01  the  euttiiig  part  of  the  coulter  may 
be  varied  so  as  to  smt  the  angle  of  direction 
r^^red. 

XoU{«  LeCONTSi  0?  LeIC£8TER-BQUABE, 

Q^KThKUANffor  constructing  fire-proof  kuild' 
iwgs.  Enrolment  Office,  Jan.  9,  1841. 
.  This  plan  consists  in  the  employment  of 
iron  frames  to  receiye  concrete  matters  for 
forming  the  walla.  The  basement  story  of 
the  buuding  is  constructed  according  to  the 
ordinary  methods  up  to  ooe  foot  or  more 
above  me  ground;  on  the  basement  so  con- 
structed is  to  be  erected  the  patent  wall, 
formed  of  frames  entirely  of  cast  iron,  in  one 
or  more  pieces,  or  a  combination  of  cast  iron 
and  wrought  iron  plates.  These  frames  are 
tQ  be  set  one  on  to  the  other  until  Xhe  re- 
quired height  is  obtained,  the  necessary  sta- 
bility being  obtained  by  means  of  steady 
pins  at  the  comers  of  one  frame  fitting  into 
holes  made  in  the  comers  of  the  frame  which 
is  opposed  to  it  Suitable  shaped  frames 
axe  employed  for  the  internal  partition  walls, 
and  for  doorways,  window  frames,  &c.  The 
flues  of  the  chuxmeys  are  formed  of  iron  or 
other  metal  pipes,  placed  in  the  thickness  o{ 
the  walls.  When  the  required  elevation  is 
obtained,  a  concrete  of  any  suitable  mate- 
rials is  poured  into  the  framing,  and  fills  up 
the  vacant  space,  giving  firmness  and  soli- 
dity to  the  structure;  a  concrete  of  gravel 
and  lime  is  prefierred.  To  give  steadiness, 
lead  is  to  be  introduced  between  the  join- 
ings of  the  iron  work,  in  the  manner  well 
understood  by  workers  in  iron.    The  doors 


and  window  frrames  are  to  be  fiutsned  fe9  the 
walls  by  any  of  the  usual  known  methods. 
The  main  beams  axxd  cross  beams  of  floors 
and  roofs  may  be  of  cast  iron,  or  formed  of 
iron  and  wood';  or  thev  may  be  formed  of 
one  or  more  pieces  of  plate  iron,  bent  up  into 
an  oval  form,  and  straightened  by  an  iron  or 
wooden  bar  passing  through  them  length- 
wise, the  upper  edges  of  the  metal  being 
turned  over  to  increase  the  strength.  In  the 
interval  between  the  beams  there  are  to  be 
iron  rods  running  in  various  direcUons,  and 
supporting  a  metallic  wire  work,  which 
foims  the  foundation  of  the  ceiling.  Simi- 
lar wire  work  is  to  be  employed  in  lieu  of 
laths  for  all  plaster  surfaces. 

Several  modes  are  shown,  in  which  the 
internal  and  external  ornamental  portions  of 
the  work  may  be  arranged,  as  figures,  cor- 
nices, &G.,  such  ornaments  being  cast  in 
iron  in  connection  with  the  framing,  or  at- 
tached afterwards. 

All  the  iron  work  is  to  be  painted  over 
with  some  suitable  composition  for  prevent- 
ing oxidation. 

A  building  so  constmcted  would  no  doubt 
possess  the  property  of  being  completely 
fire-proof^  but  we  fai^cy  the  same  end  may 
be  oDtained  with  greater  facility,  and  with 
much  more  economy,  by  some  of  the  older 
methods. 

The  claim  is — 1.  The  mode  of  construct- 
ing the  walls  of  buildings  by  applying  frames 
of  iron  filled  with  concrete.  2.  The  mode  of 
constructing  beams  of  bent  plates  of  iron. 
3.  The  mode  of  forming  ceilings  and  other 
plaster  surfaces  by  the  application  of  wire 
work  in  place  of  laths. 

Joshua  Taylor  Beale,  of  East  Orben- 
wiCH,  Engineer,  for  certain  improvemtnts 
in  steam  engines* — Rolls'  Chapel  Office, 
January  9,  1841. 

These  improvements  refer  to  the  con- 
struction of  rotary  steam  engines,  and  are 
said  to  be  especiaUy  applicable  to  the  pur- 
poses of  locomotion  on  common  roads,  and 
wherever  lightness  and  compactness  are  con- 
siderations. The  engiue  consists  of  an  ellip- 
tical formed  chamber  into  which  steam  is 
admitted  for  working  the  pistons  or  slides 
(eight  in  number)  as  they  are  alternately 
brought  into  a  position  to  ^  acted  upon  by 
its  pressure.  Two  cams  are  placed  oppo- 
site to  each  other  within  the  chamber  and 
fixed  by  pins  to  the  casing:  they  are  of  such 
a  form  as  that  by  passing  over  their  edges, 
the  piston  or  slides  have  their  outer  edges 
kept  in  close  contact  with  the  inner  surfaces 
of  the  chamber.  A  drum  is  keyed  to  the 
main  shaft,  having  a  series  of  grooves  formed 
in  it,  through  which  the  pistons  or  slides 
traverse  when  working.  Above  and  below 
this  steam  chamber,  there  are  steam  and 
eduction  passages,  r^n^ated  by  two  D  slide 
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nhM.  StMin  beintf  adbnittod  thnngh  tli« 
pMtagM  at  die  top  olthe  cbunber,  its  piM- 
Buxe  will  be  unmedifttely  exerted  upon  the 
pistons,  causing  them  to  move  round  to- 
wards the  exit  passages  at  the  bottom  of  the 
chamber  where  it  wS)  blow  off  It  will  be 
obvious  that  ficom  a  perpetual  flow  of  steam 
of  sufficient  density,  acting  upon  the  eight  , 
dides  on  their  succesaive  presentation,  a 
continuous  action  is  kept  up.  In  addition^ 
however,  to  the  earns  or  wipers  for  keeping 
d&e  sHdea  in  close  contact  with  the  internal 
torface  of  the  chamber,  steam  of  a  higher 

eressuie  than  that  used  outside  of  the  drum 
admitted  to  its  eentre,  which  passes  against 
the  inner  edges  of  the  slides  causing  them  to 
follow  the  internal  form  of  the  chamber  in 
elosa  contact  These  slides  have  metallio 
packings  fltted  to  their  outer  edges  to  keep 
them  steam  tight 

Far  reversing  the  mption  of  the  engine  the 
Tods  of  the  upper  and  lower  slide  valves  are 
attached  to  each  end  of  a  lever,  whose  fhl- 
enim  is  in  a  line  with  the  centre  of  the  en- 
gine ;  on  moving  this  lever  backwards  and 
nrwards  by  a  prolonged  handle,  the  upper  and 
lower  valves  moves  in  and  out,  which  con- 
Ttrts  the  steam  passages  into  eductioif  ways, 
and  vice  verga.  The  patentee  says,  **  I  can- 
not but  here  remark  that  in  practice  X  find 
this  anangement  plaees  the  engine  under 
snch  perfect  controul,  that  even  when  work- 
ing at  a  great  speed  its  motion  may  be  re- 
versed several  tunes  in  a  single  revolution!" 
When  applied  to  stationary  purposes,  the 
engine  is  firmly  fixed  on  a  nmndation  by 
means  of  lihs,  the  feet  of  which  are  bolted  to 
the  chamber  ends.  When  this  invention  is 
applied  to  a  locomotive  or  marine  engine,  a 
bar  18  fixed  to  the  chamber  to  prevent  its 
turning,  and,  in  the  case  of  a  locomotive,  is 
detained  by  being  fitted  into  a  socket,  or  any 
convenient  part  of  the  framing  at  the  other 
end ;  and  in  the  case  of  the  engine  being  ap- 
plied to  marine  purposes,  that  end  might  be 
fixed  to  tile  lowest  part  of  the  vessel. 

Another  modification  of  the  engine  is 
shown  in  which  the  pistons  rotato  in  a  cy- 
lindrical chamber,  being  projected  by  an  el- 
liptical cam  OT  guide.  There  Is  a  circular 
groove  in  one  of  the  end  plates  of  the  cylinder 
or  steam  chamber,  an  orifice  communicating 
irith  which  from  the  boiler  itself,  or  the  boiler 
sida  of  the  cock  in  the  steam  pipe,  admits 
into  it  stesm  of  a  higher  pressure  than  that 
let  into  the  central  part  of  the  cylinder;  this 
steam  presses  against  the  outer  edges  of  the 
slides,  and  keeps  them  in  close  contact  with 
the  elliptical  part. 

The  improvements,  as  regards  the  boiler, 
consist  in  a  long  tube,  coiled,  fomring  a  kind 
of  cage  or  box,  in  which  the  fire  is  to  be 
placed.  The  water  is  pumped  in  at  one  end, 
and  its  reverse  end  coxmected  with  the  engine 


is  axposed  to  the  action  of  Aa  fife  thiMigh- 
omt  its  entire  passage  in  the  tube ;  the  water 
is  thus  supplied  to  the  engine  in  the  diape  of 
steam.  Tbeie  is  a  branw  fitted  with  a  eodc 
for  regulating  the  sni^ly  of  water  aocetd- 
ing  to  the  requirements  of  the  engine.  The 
patentee  uses  water  prepared  with  a  certain 
quantity  of  lime,  adding  it  until  the  water  is 
very  slightiy  alkaline ;  he  says,  '*  1  find  by 
precipitating  the  free  carbonic  acid  and  the 
earthy  salt  (carbonate  of  lime)  contained  in 
ordinary  water,  that  I  prevent  the  ineraato- 
tion  and  priming  in  a  great  degree,  which  in 
locomotive  engine  boilers  is  a  very  great  de« 
trimant" 

The  elaim  is,  1,  the  genersl  eomUnatiQB 
and  anangement  of  the  several  parte  repre^ 
sented  and  deseribed ;  2,  the  use  of  a  W, 
besides  which  no  framing  is  required,  nor  any 
other  support  but  that  doived  from  tbe  shaft  i 
3,  the  application  of  the  boiler  where  great 
lightness  and  oompactness  are  desirable ;  4, 
the  use  of  lime  in  the  manner  and  for  the 
purposes  set  forth  in  the  specifioation. 

GaoBon  Babnett,  op  Jbwih  Stbbbt, 
LoMDOH,  Tailob,  for  certain  imprawimmai 
m  fotUtUng$  for  wearing  appareL — Enrol- 
ment Ofilce,  January  10,  1841. 

Under  this  comprehensive  tiUe,out  flciend 
the  knight  of  the  thimble  has  contrived  to 
embody  just  nine  improvemente  en  nearly 
as  many  articles  of  wearing  apparel  appli- 
cable to  botii  the  sexes.  There  are  seven  dis* 
tinot  claims,  which  may  be  briefly  dispeeed 
of  as  follows ; — 

First,  The  construction  of  a  peculiar  kind 
of  spring  hook,  formed  by  outtmg  out  a  eu- 
riously  formed  piece  of  steel,  by  means  of  a 
fly-press  snd  ^ss,  with  three  openings  and 
two  projections ;  the  two  piojeetions  aie  bent 
up  into  hooks  snd  the  other  part  of  the  steel 
bent  over  them  with  two  of  the  openings  op- 
posite the  hooks,  forming  a  shield  to  them. 
The  particular  application  of  these  spring 
hooks  is  not  apparent 

Secondly,  Instmmento  for  securing  but- 
tons to  clothes  in  those  cases  where  the  but- 
tons are  not  permanently  attached  by  sewing, 
but  are  temporarily  affixed  by  putting  the 
shank  through  an  eyelet  hole,  and  securing 
it  on  the  other  side.  For  this  purpose  a 
kind  of  triple  "  instrument"  is  formed  by 
bending  a  short  piece  of  wire,  so  as  to  have 
a  middle  and  two  side  limbs;  the  middle 
member  has  a  crook  or  loop  about  ito  eentre, 
and  one  of  ite  eads  being  free,  is  passed 
through  the  button  shank  until  the  shank 
reaches  the  crook  in  the  centre,  when  the 
sides  spring  to,  and  the  button  is  flrmly  at- 
tached to  the  garment  without  any  liability 
to  **  come  ofiE"  A  second  mode  of  forming 
these  "  instruments,"  consiste  in  punching 
them  out  from  metal  plates,  and  bending  the 
middle  member  over  into  the  form  and  po- 
sition required. 
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^irdly,  A  somewhat  ingenious  mode  of 
constructing  hooks  (for  hooks  and  eyes)  so 
as  that  they  shall  not  be  liable  to  be  mi- 
futened,  except  at  the  pleasure  of  the  wearer ; 
these  hooks  are  of  wire  bent  up  much  in  the 
usual  way,  but  one  end  of  the  wire  is  carried 
back  from  the  bows  and  formed  into  a  little 
projection  within  the  hook  part,  which  pre- 
vents the  eye  from  passing  in  or  out  with- 
out the  exercise  of  some  degree  of  force, 
when  the  projection  springs,  and  allows 
it  to  pass.  (We  have  seen  ^ese  articles  in 
the  market  under  the  appellation  of  Rodgers' 
patent.) 

Fourthly,  a  mode  of  constructing  brace 
buttons  with  nicely  rounded  holes  for  the 
recej^tion  of  the  thread,  so  as  to  avoid  all 
liability  to  cut  the  same,  and  to  become 
detached  from  the  important  garment  to 
which  they  form  a  necessary  adjunct  Iliese 
buttons  are  formed  of  two  discs  of  metal, 
the  one  being  larger  than  tiie  other;  the 
largest  being  operated  upon  in  a  suitable 
press,  has  the  four  holes  and  the  outer  edge 
struck  down ;  the  smaller  disc  just  fits  into 
this  edge,  and  receives  the  four  central  pro- 
jections in  four  holes  provided  for  that  pur- 
pose ;  it  is  then  placed  between  suitable  dies, 
which  close  the  rim  and  edges  of  the  holes 
down  over  it,  and  fpye  the  button  the  re- 
quisite dished  form. 

Fifthly,  we  have  an  impiovement  in  buck- 
les; on  the  underside  there  is  a  slight 
firame,  upon  which  is  placed  the  buckle  pro- 
per, consisting  of  a  framed  lever  tongue, 
either  notched  or  plain  upon  the  edge.  The 
belt  or  other  article  being  attachml  to  the 
centre  of  the  buckle,  by  sewing  or  rivetting 
in  the  ordinary  way,  the  other  end  is  brought 
over  the  frame  and  under  both  ends  of  the 
framed  lever  tongue,  by  which  means  it  is 
firmly  secured  without  penetrating  into  or 
through  the  fabric,  as  is  the  case  with  ordi- 
nary buckles. 

Sixthly,  an  improvement  in  the  belt  or 
bands  of  trowsers  and  waistcoats  that  are 
fastened  by  lacing.  As  at  present  construct- 
ed, these  two  pieces  hang  loose,  or  are  only 
connected  by  the  lace;  this  patentee  unites 
the  two  by  a  centre  piece  affixed  just  behind 
the  lace  holes ;  but  we  confess,  the  mighty 
great  novelty  or  importance  of  this  addition 
is  altogether  beyond  our  comprehension. 

Seventhly  and  lastly,  a  mode  of  connect- 
ing trowser  straps;  the  straps  are  in  two 
parts,  attached  to  each  side  of  the  leg ;  to 
one  of  them  a  brass  stud  is  rivetted  or  other- 
wise fastened,  furnished  with  a  sliding  piece; 
on  the  other  there  is  a  hole;   on  pushing 
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back  the  slide  the  hole  in  the  Mcond  stra^ 
is  passed  on  to  the  stud,  and  the  letom  of 
the  slide  holds  it  fast 
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London  and  Wettmimter  floater  Oompanif^VTo^ 
posala  having  been  issued  for  the  formation  of  a 
company  under  this  title,  to  sup^y  the  metropolis 
with  pun  water  firom  a  well  in  Bushey-hall  mea- 
dows, the  mill  owners  and  otherparties  interested 
in  the  supply  of  water  to  the  Oolne  river  held  a 
meeting  on  Wednesday  last  at  Watford,  Charles  B. 
Curtis,  Esq.  in  the  chair;  when  resolutions  were 
passed  condemnatory  of  the  scheme,  as  interfering 
pr^udicially  with  private  rights  and  property,  and 
demonstrative  of  the  errors,  both  as  to  facts  and 
reasoning,  contained  in  a  report  of  Mr.  Stephenson, 
published  by  the  projectors  of  this  company.  The 
meeting  announced  its  determination  to  ofiier  the 
most  decided  opposition  to  this  attempt,  because 
every  drop  of  the  water  pumped  up  firom  this  well 
would  be  withdrawn  from  the  Colne  river,  and  the 
inhabitants  of  London  could  only  get  the  proposed 
supply  of  water  by  depriving  of  their  present  supply 
the  inhabitants  of  St.  Alban's,  Bedbum,  Heme! 
Hempstead,  Two  Waters, King's  Langley,  Watford, 
and  many  other  places,  scattered  over  1134  square 
miles  of  country,  the  porous  character  ei  which 
forms  the  great  natural  reservoir  of  this  fertile 
district.  The  late  Mr.  Telford  saw  that  if  the 
water  was  taken  from  the  valley  of  the  Colne  for 
the  supply  of  Liuidon,  it  must  be  by  abstracting  the 
water  of  tne  river,  which  he  proposed  to  do  on  the 
only  principle  that  his  experience  instructed  him 
could  be  carried  out  or  submitted  to,  vis.,  that  of 
compensating  parties  whose  property  or  interest 
must  be  affected  by  the  loss  of  water,  for  the  ii^uiy 
they  would  be  subjected  to ;  and  this  under-ground 
process  of  draining  113^  square  miles  of  country, 


and  Hiwiiniahinj  the  supplv  of  wstcr  to  the  mills  on 
I  Colne,  would  '  ^        ^''     ~ 


the 


never  have  been  advocated  or 


sanctioned  by  him.  The  public  have  been  invited 
to  subscribe  £600^000  for  the  formation  of  the  re- 
quired works,  which  sum  the  meeting  dedared  to 
be  "  about  one-half  of  the  sum  necessary  for  the 
purpose.*' 

Pire-^cape  ^oeidm^.— Soon  after  midnight  on 
Saturday  week  last,  a  fire  broke  out  in  the  back  attic 
of  a  small  house  in  Museum-street,  Holbom.  On  the 
alarm  of  fire  being  given,  a  dilapidated  lire-escape 
of  Wivell's,  recently  stationed  in  Bloomsbury- 
square,  was  brought  to  the  spot,  and  the  conductor 
endeavoured  to  persuade  the  inmates  to  descend  by 
his  machine.  The  ordinary  means  of  egress  from 
the  premises  being  perfectlv  accessible,  the  parties 
fbrtnnately  refused  to  complv  mth  his  request,  and 
all  escaped  in  safety.  Unable  to  persuade  anybody 
to  enter  his  trap,  actuated  by  a  seal  worthy  of  a 
better  cause,  and  desirous  of  **  shovring  on,"  he 
ascended  and  entered  the  canvass  trough  himself; 
but  had  scarcely  began  his  descent,  than  the  canvas 
(which  was  perished  and  rotten)  broke,  and  the 
poor  fellow  was  precipitated  head  foremost  firom  the 
second  floor  to  the  pavement.  He  was  taken  up  in 
a  senseless  state,  and  conveyed  to  the  North  Lon- 
don Hospital,  when  it  was  found  that,  besides  other 
ii:uuries,  he  had  sustained  a  severe  fhicture  at  the 
base  of  the  skull,  and  still  lingersin  a  deplorable 
and  hopeless  state.  The  fire  brigade,  with  their 
engines,  were  promptly  on  the  spot,  and  the  hose 
being  led  up  the  staircase,  they  entered  the  attics 
uud  soon  extinguished  the  fire. 

Mrratum.— In  Mr.  Aris's  communication,  in 
No.  909.  page  85,  line  15,  for  **  degree  of  latitude," 
read  "  degree  in  any  latitude." 
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turns  or  oscillates  on  the  joint  or  bear- 
ing H,  which  joint  or  bearing  is  sup* 
ported  hj  the  rockin|f  standwd  I  ^  the 
bar  or  lever  F  is  retained  by  a  pair  of 
rods  K,  which  are  jointed  at  one  end 
L  to  the  bar  or  leyer  F,  and  at  the 
«ther«id  to  the  fixed  centre  M. 

N  is  the  air  pump,  which  is  worked 
by  means  of  the  oair  of  side  rods  O^ 
which  are  attached  to  a  prolongation  P 
of  the  aforesaid  bar  or  lever. 

It  will  be  observed  that  the  distinctive 
features  of  these  engines  are,  first,  the 
line  of  shafts  being  placed  directly  over 
the  centre  of  the  cylinders ;  and,  second, 
the  power  being  communicated  direct  to 
the  crank  without  the  aid  of  beam8» 
cross  heads,  side  rods,  &c.,  as  before 
stated. 

The  line  of  shafts  rests  upon  strong 
frames,  which  are  supported  by  wrought 
iron  cdumns,  standing  upon  the  top  of 
the  cylinders :  so  that  the  whole  force  of 
the  engines  is  confined  between  the  cy- 
linders and  the  supporting  frames  and 
columns,  and  does  not  act  against  any 
part  of  the  vessel. 

It  should  be  observed  that  many  en« 
gines  have  been  constructed,  previous  to 
the  Gorgon  Engines,  upon  the  principle 
of  the  "  direct  action,"  but  the  arrange- 
ments of  all  those  engines  have  been 
widely  different. 

The  advantages  of  the  present  system 
are  very  considerable,  and  consist  of: — 

1st.  A  Great  Saving  of  Space,— A 
pair  of  Gorgon  Engines  do  not  occupy 
much  more  than  one  half  the  space  re- 
quired for  a  pair  of  beam  engines  of  tho 
usual  construction. 

2nd.  A  Great  Saving  qfWeight.-^The 
weight  of  a  pair  of  Gorgon  Engines  is 
25  per  cent,  less  than  that  of  a  pair  of 
beam  engines. 

3rd.  Greater  Exemption  from  Acci^ 
dent, — ^The  'simplicity  of  the  arrange-- 
ments,  and  the  reduced  number  of  mov- 
ing parts,  necessahlv  lessen  the  chance 
of  accident,  as  also  the  wear  and  tear. 

4th.  Greater  Setmrityfor  the  Engine 
Men  who  work  the  Engine, — ^There  b&ig 
AO  side  levers  or  beans  4ii  movement,  the 
nen  can  move  roimd  the  engines  in 
every  part  with  nerfect  safety;  but  they 
cannot  do  so  witn  beam  engines  without 
much  danger. 

5th.  Jheiyemor and  Vibration nenaUy 


In  the  course  of  our  last  three  volumes 
wo  have  frequently  had  occasion  to  notice 
the  "  Gorgon  Engines,^  and  we-  eome 
time  back  promised  to  lay  belbire  our 
readers,  a  full  description  of  them.  Of 
their  performances,  we  have  already 
treated  very  fully  in  previous  mmbeiiy 
and  the  celebrity  which  the  Gorgon  and 
Cyclops  steam  frigates  have  acquired  by 
the  snare  they  have  had  in  the  late 
brilliant  exploits  on  the  coast  of  Syria, 
renders  these  vessels,  and  their  engines, 
at  this  time,  objects  of  additional  in- 
terest. 

For  the^  following  description  we  are 
indebted  to  Mr.  John  Seaward's  pam- 
phlet, from  which  we  have  already 
quoted,  the  two  excellent  papers  "  On 
Long  and  Short  Stroke  Endues,"  and 
"  Long  and  Short  Connecting  Rods," 
published  in  our  last  volume. 

The  steam  engines  which  have  been 
supplied  by  Messrs.  John  and  Samuel 
Seaward  and  Capel  to  the  British  steam 
frigates,  Gorgon  and  Cyclops,  and  to  several 
oUier  largeGovernment  steamers,  are  con- 
structed upon  a  plan  differing  materially 
from  those  which  have  hiUierto  been 
mostlv  used  in  steam  navigation :  they 
have  Deen  denominated  "The  Gorgon 
Engines,"  from  the  fact  of  a  pair  on  this 
plan  having  been  first  tried  on  board 
the  steam  frigate  of  that  name. 

These  engines  are  constructed  on  the 
principle  of  what  is  called  the  'Mirect 
action,"  that  is  to  say,  the  power  of  the 
engines  is  communicated  from  the  piston 
by  the  piston  rod,  direct  to  the  crank, 
without  the  interv,ention  of  those  side 
levers  or  beams,  cross  heads,  fork  heads, 
and  side  rods,  which  are  usually  employ- 
ed in  the  construction  of  marine  engines. 
The  engravings  on  our  first  and  third 
pages,  the  former  being  a  side,  and  the 
latter  an  end  view,  will  give  a  tolerable 
idea  of  the  arrangement  of  these  engines : 

A  is  the  cylinder ;  B  the  piston  rod ; 
C  the  main  shaft ;  D  the  crank ;  £  the 
connecting  rod,  which  connects  the  top 
of  the  piston  rod  to  the  pin  of  the  crank. 

The  top  of  the  pisten  red  is  eonstmincd 
to  Hiove-«p  and  down  in  a  perfectly 
straight  vertical  line  by  the  aid  of  a 
peculiarly  constructed  parallel  motion. 
The  bar  or  lever  F  is  jointed  to  the 
cap  of  the  piston  rod  at  G,  and  it  also 
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etptrUiioed  in  Steeu^  Ve$$ih  are  aikmsi 
ewHr^  preoeiUid.^-ThB  clu6f  oaose  of 
thit  trdmar  and  vibration  observable  in 
steam  yeeeels^  is  tbe  pumping*  action  of 
ike  beams  or  aide  levers*  which  causes  a 
great  strain  and  effort  throa|;hottt  the 
whole  vessel;  but  there  ie  nothing  of 
this  in  the  Gorgon  Bnfcines; 
D         D 


at 

^h«  A  mere  efioUut  and  economical 
application  of  the  motive  poioery— result* 
ing  from  the  absence  of  a  large  mass  of 
moving  matter,  and  of  many  joints  and 
bearings,  the  latter  of  which  especiallyv 
is  in  ordinary  engines  the  cause  of  much 
loss  of  power. 

The  advantages  above  enumerated  will 
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fdr  the  most  part  be  very  obvious  on 
even  a  slight  examination  by  anv  impar- 
tial and  competent  judge ;  ana  of  the 
gtvat  importance  of  the  advantages  them- 
selves no  one  will  pretend  to  doubt  for  a 
moment.    Ihdeed  as  regttrd^  the  suc- 


cessful application  of  this  system,  the 
matter  is  now  placed  beyond  all  dispute, 
as  the  trials  of  it,  made  in  the  Gorgon, 
Cyclops  and  several  other  vessels,  during 
the  last  three  years  have  been  moK 
satisfitictory  and  conclusive. 
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ON  THB  LOSS  ATTENDING  THB  PKB8BNT  USB  OF  THB  CRANK. 


80FTENIKO  ANIMAL  MBMBRANBS. 

Sir,— In  Number  909  of  your  very 
useful  Magazine,  *'  A  Ck>n8tant  Reader 
and  WeU  Wisher'*  asks  if  anv  of  your 
readers  can  favour  him  with  a  pro- 
cess by  which  he  can  "  render  some 
dried  animal  skins  thoroughly  and  per- 
manently soft  and  pliable,"  which  "  have 
been  preserved  simply  by  drjring,  and 
are  consequently  too  hard  and  inflexible 
to  be  applied  to  many  useful  purposes." 

I  would  beg  to  observe  to  your  cor- 
respondent, that  he  should  have  been 
more  definite  and  explanatorjr,  and  have 
stated  whether  his  "  dried  animal  skins" 
are  covered  with  fur  or  hair ;  and,  sup- 
posing they  are  covered,  whether  it  is 
essential  that  the  fur  or  hair  should  re- 
main uninjured. 

As  I  am  in  doubt  as  to  the  exact  na- 
ture and  condition  of  these  **  dried  ani- 
mal skins,"  I  will  mention  that  bladders 
which  have  been  dried  until  they  are 
hard  and  inflexible,  may  soon  be  made 
to  possess  a  silky  softness,  by  placing 
them  on  the  lap,  and  working  or  knead- 
ing them  about  with  the  hands  in  all 
directions. 

This  manipulation  wrinkles  the  sur- 
face into  innumerable  folds,  resembling 
those  which  may  be  observed  in  the  skin 
of  the  back  of  the  hand.  By  following 
out  this  hint  1  have  made  hare  skins  per- 
manently soft  and  pliable;  and  the  pro- 
cess may  be  much  facilitated  by  rubbing 
a  little  sweet  oil  on  their  inner  surfaces, 
and  letting  it  remain  for  an  hour  or  two. 
The  superfluous  oil  may  then  be  removed, 
and  the  manipulation  commenced. 
I  am,  Sir,  your  obedient  servant, 

CORIARIUS. 


ON  THB   LOSS   ATTENDING  THE    PRB- 
SISNT   USE    OP  THE   CRANK. 

Sir,— When  we  consider  what  a  de- 
mand the  rapid  increase  of  steam  navi- 
gation has  on  mechanical  science  for  en- 
gines of  enormous  magnitude  and  power, 
the  importance  of  satisfactorily  nnd  fully 
investigating  the  action  of  so  important 
a  member  as  the  crank,  hitherto  so  uni- 
versally made  use  of,  cannot  b«  ques- 
tioned; for  if  it  be  satisfactorily  establish- 
ed that  there  is  an  actual  loss  of  (>ower 
to  a  very  considerable  extent  connected 
with  its  use,  it  must  lead  to  some  alte- 
ration, whereby  power,  equivalent  in 
some  instances  to  200  horses,  with  the 
space    fuel,    &c.,  connected  therewith, 


may  be  dispensed  with.  The  import- 
ance also  of  this  irregularity  is  not  a 
little  increased  by  the  circumstance,  that 
several  intelligent  mechanics  of  extensive 
practical  experience  and  theoretical  ac- 
quirements, have  taken  up  views  on  the 
subject,  at  variance  with  some  of  the 
most  celebrated  writers  on  mechanical 
science;  and  as  it  is,  to  practical  men 
from  whom  improvements  may  be  ex- 
pected, the  removal  of  any  obstacles  of  a 
theoretical  nature,  if  such  exist,  must  be 
very  desirable.  It  is  too  much  the  fashion 
to  oppose  the  doctrine  contended  for 
in  this  paper,  in  such  a  manner  as 
this,  •*  that  at  the  present  ape  of  mecha- 
nical science,  it  is  surprising  that  any 
person  acquainted  with  the  subject,  could 
entertain  the  notion  that  any  arrange- 
ment of  long  or  short  connecting  rods 
or  crank  movements,  could  either  in- 
crease or  decrease  the  eflfective  power  of 
the  engine ;"  and  ingenious  minds  will 
often  be  led  astray,  and  prevented  from 
applying  their  energies  to  a  subjfect  of 
great  importance  by  such  observations, 
coming  from  persons  whose  great  practi- 
cal experience  entitles  them  to  consider- 
able weight.  A  celebrated  writer  has  said, 
"  that  to  pick  it  to  the  bone  is  a  certain 
way  to  establish  any  important  fact  in 
science,"  and  I  dont  know  through 
what  better  medium  such  a  thing  can  be 
accomplished  than  by  means  of  your 
very  useful  Magazine. 

A  correspondent  of  yours  at  page  572 
of  your  last  month's  Magazine,  has 
shown  a  very  ingenious  mode  by  which 
the  loss  of  power  on  the  crank  can  be 
proved,  although  I  believe  the  paper  was 
written  to  have  a  contrary  eJiect  I  say 
believe,  for  it  does  not  appear  whether 
the  writer  is  an  advocate  for  the  loss  of 
power  or  not.  His  paper  proves  what 
the  average  leverage  of  an  infinite  num- 
ber of  sines  would  be,  but  this  is  not 
the  question ;  the  difference  between  the 
average  leverage  of  a  finite  and  infinite 
number  of  sines  is  very  small,  and  never 
was  called  in  question  in  the  discussion; 
but  if  he  contends  by  that  paper,  that 
there  is  no  loss  of  power,  the  error,  I 
presume,  he  has  committed,  is  this,— 
that  he  makes  the  power  move  through 
half  the  circumference  of  the  circle  made 
by  the  crank  pin,  whereas,  he  should 
have  made  it  move  but  through  the 
diameter  of  the  circle.  He  might  as  well 
in  calculating  the  power  of  a  fall  of 
water  be  guided,  not  by  the  perpendi- 
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enlar  fall,  but  by  the  measurement  of 
half  the  circumference  of  the  wheel ;  he 
must  therefore  reduce  the  arerai^e  leve- 
rage which  he  gives,  as  I  stated  in  my 
former  letter,  inversely  in  the  proportion 
which  the  circumference  of  a  circle  bears 
to  its  diameter,  and  the  difference  be- 
tween their  numbers  will  be  the  loss 
sustuned. 

In  the  square  A  B  C  D,  describe  the 
quadrant  DOB,  and  draw  D  B ;  let  B  C 
represent  the  power;  then  the  square 

A] — I — I — r — I — I    J. — h-yiB 


A  B  C  D  will  represent  the  work  done, 
when  the  power  represented  by  B  C 
moves  without  any  reduction  froin  C  to  D. 
Draw  a  number  of  perpendicular  lines 
at  equal  intervals, which,  in  the  quadrant, 
will  represent  the  natural  sines — not  cer- 
tainly of  an  equal  number  of  degrees,  as 
Mr.  Aris  has  done,  for  being  equally 
divided  in  the  base  line  D  C,  they  will 
be  unequal  in  the  quadrant.  The  triangle 
D  B  C  will  represent  the  work  done, 
when  the  power  B  C  is  uniformly  re- 
duced; and  the  quadrant  D  O  B  C,  the 
work  done  by  the  crank  when  the  throw 
is  equal  to  B  C,  or  D  C  and  the  power 
equal  B  C;  therefore,  the  loss  of  power 
will  be  the  difference  between  the  square 
A  B  C  D,  and  the  quadrant,  D  0  B  C  ; 
in  other  words,  the  loss  of  power  in 
the  crank  amounts  to  the  difference  be- 
tween the  square  and  its  inscribed  cir- 
cle. This  loss  of  power,  from  its 
ffeometrical  construction,  is  not  the  only 
loss  it  is  subject  to,  but  it  will  be 
time  enough  when  we  have  settled  ma- 
thematically a  certain  loss,  before  we  en- 
ter upon  a  subject  that  branches  into 
more  debateable  ground,  and  it  would 
therefore  be  well  to  have  a  good  founda- 
tion to  build  any  future  arguments  on. 
Avp>  Sir,  &c.  M. 


THEORY   OF   PARALLEL   LIXBB. 

Sir, — I  think  it  the  duty  of  every 
writer  in  the  Mechanics  Magazine  to 
notice  the  remarks  that  may  be  made 
upon  his  productions :  if  in  error  to  ac- 
knowledge it:  if  in  the  riji^ht  to  defend 
it,  (always  excepting,  as  is  sometimes  the 
case,  that  sucn  remarks  should  carry 
with  them  their  own  refutation). 

I  long  since  anticipated  the  objection 
that  Kinclaven  has  pointed  out  to  myr 
first  Proposition,  and  I  am  therefore  pre- 
pared to  answer  it  without  delay.  V 
fully  admit  the  correctness  of  his  objec- 
tion ;  I  admit  also,  that  if  the  defect  ho: 
points  out  cannot  be  remedied,  it  is  quite 
fatal  to  the  proposition :  but,  Kinclaven 
will  allow  that,  if  it  can  be  proved  that 
H  A  G  is,  of  necessity,  a  right  augle,- 
(on  the  supposition  of  the  equality  and 
mutual  bisection  of  H  6,  A  B),  then, 
the  defect  will  be  remedied,  and  the  de- 
monstration  stand  good.  I  therefore  send 
the  following  proposition  for  insertion, 
in  order  that  its  aemonstration  may  ex- 
ercise the  mathematical  ingenuity  of  your 
readers :  premising,  that  I  think  I  may 
safely  assert,  that  a  short  and  satisfactory 
demonstration  to  it  does  exist,  and  that  I 
shall  be  ready  to  produce  it,  if  needful, 
at  a  fitting  time. 

Vrop,  Theor, 

''In  any  quadrilateral,  the  diagonals 
whereof  are  equal  and  mutually  bisect 
each  other,  the  four  angles  contained 
by  the  sides  are  equal,  and  each  of 
them  is  a  right  angle.'* 

(To  be  demonstrated  without  going 
beyond  the  26th  of  the  Ist  Book  of 
Euclid.) 

Nautilus. 

January  9, 1811. 

P.S.  For  the  sake  of  the  classical 
credit  of  the  Mechanics^  Magazine,  per- 
mit me  to  intioiate  to  "  Scalpel''  (with 
whose  letters  I  have  otherwise  no  con- 
cern,) that  his  quotation  on  page  458, 
No.  905,  is  not,  as  he  calls  it,  a  Hora- 
tian  maxim,  but  an  epigram  of  Martial ; 
also  that  **  vult*'  instead  of  "  vis,*'  is  a 
misquotation,  and  inconsistent  with  the 
rest  of  the  sentence.  As  for  the  appro- 
priateness of  the  quotation,  that  is,  of 
course,  a  matter  of  opinion;  the  poet 
referred  to  manner,  not  to  matter. 
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LAW  OF  SaUAL  DIFFUSION  OF    HBAT^GIECULATION  OF 
RK8PIRATION,  &C. 


THS  BLOOD, 


Sir^It  ia  a  very  pleasurable  circnmstance 
when  a  controTereial  opponent,  in  his 
endeayours  to  oontrorert  the  opinions  of 
his  antafonistj  unwittinffly  furnishes  de* 
aumstrative  proofs  of  their  correctness, 
instead  of  their  inaccuracy ;  and  I  truly 
ftlt  all  its  enjoyment  in  pemnng  the 
last  letter  of  "A.  Y."  in  your  905th 
Number,  pBffe  563,  in  reply  to  mine  in' 
your  893rd  Number,  ])age  296. 

To  the  several  opinions  which  I' have 
advanced  in  the  discussion  of  the  sub- 
jects of  calorie,  and  the  circulation  of  the 
blood,  ''A.  Y."  objects  but  to  two  in 
bis  last  letter— that  the  space  within  the 
receiver  of  an  air  pump,  usually  sup* 
posed  to  be  vacant  on  the  withdrawal  of 
the  air  is  not  vacant,  but  on  the  con- 
trary is  filled  with  heat,  and  that  such 
heat  becomes  latent  on  its  entrance  into 
the  receiver;  and,  again — that  the  im- 
pairtation  of  heat  to  me  blood,  resulting 
fhnn  the  decomposition  of  atmospheric 
air  within  the  lungs,  is  the  primary 
cause  of  its  circulation.  It  now  de- 
volves on  me  tq  show,  that  in  his  at- 
tempt to  disprove  the  correctness  of 
those  opinions,  he  has  fumiriied  the 
best  possible  corroborative  evidence  of 
their  accuracy. 

It  will,  perhaps,  be  remembered  by 
many  of  your  readers,  that  the  origin  of 
the  discussion  relative  to  the  vacuum  in 
the  receiver  of  the  air  pump,  is  to  be 
traced  to  Mr.  Prater's  first  communica- 
tion to  your  pages,  wherein  he  offers  as 
a  proof  of  inherent  activity  being  a  pro- 
perty of  the  particles  of  matter,  that 
water  being  placed  in  a  vessel  beneath 
the  receiver  of  an  air  pump,  will  boil  on 
the  removal  of  the  pressure  of  the  at- 
mosphere from  its  surface  —  leaving 
the  inference  to  be  drawn,  that  the  in- 
herent activity  possessed  by  the  parti- 
cles or  atoms  of  water,  beinpf  no  longer 
subjected  to  a  state  of  quiescence,  by 
the  more  powerful  force  of  the  weight  of 
the  atmosphere  upon  its  surface,  re- 
sumes its  natural  action— motion,  the 
effect  of  that  inherent  power,  as  soon  as 
the  superior  restraining  power  is  re- 
moved, as  is  evidenced  by  its  ebullition. 
It  will  also  probably  be  remembered, 
that  I  endeavoured  to  prove  the  fallacy 
of  such  doctrine,  and  endeavoured  to 


account  for  the  ebullition  of  the  water, 
on  the  supposition  that  heat,  in  obe- 
dience to  the  law  of  equal  diffusion  to 
which  I  imagine  it  to  be  subject,  per« 
meates  the  glass  receiver  on  the  witL- 
drawal  of  the  air  from-  its  interior,  aad' 
that  the  force  of  entry  of  such  heat»  or 
the  force  of  exit  of  the  thermomettic 
heat  of  the  water  to  fill  up  the  vacuum, 
caused  an  agitation  of  the  water,  eqoi*- 
valent  in  appearance  to  what  occurs 
in  ebullition  under  customary  circuni- 
stances  $  and  that  as  soon  as  the  space 

E re-occupied  by  the  air  is  filled  wiUi 
eat,  ana  a  restoration  of  the  thermo- 
metric  temperature  of  the  water  to  a 
state  of  equilibrium  is  effected,  that  then 
the  heat  oecupying  the  receiver  in  the 
space  not  occupied  by  the  water,  &c., 
becomes  latent.  (For  a  fuller  exposi- 
tion of  my  opinion,  and  somewhat  cor- 
rected, on  this  subject,  I  beg  to  refer  to 
my  letter  in  reoly  to  Mr.  Prater,  inserted 
in  your  898th  Number,  page  49/.) 

Now,  "  A.  Y."  to  prove  the  impro- 
bability that  the  heat  which  enters  tho- 
receiver  on  the  withdrawal  of  the  sir, 
can  become  latent,  instances  the  £act, 
that  a  thermometer  cooled  below  tfae^ 
temperature  of  the- atmosphere  previous' 
to  its  being  placed  in  the  interior  of  an 
exhausted  receiver,  will  be  found  quick!/ 
to  rise  to  the  same  point,  and  be  subject 
to  the  same  fluctuations  as  take  place  in 
the  external  air. 

And  this  practical  proof  in  support  of 
the  fact,  appears  to  me  to  be  the  very  evi- 
dence requisite  to  prove  the  correctness 
of  the  hypothetical  opinion  furnished  by 
me,  that  no  real  vacuum  can  exist,  and 
that  the  amount  of  heat  which  enters  tibe 
receiver,  over  and  above  the  quantity  ne- 
cessary to  effbct  a  thermometric  equili^ 
brium,  becomes  latent,  and  for  the  sup- 
ply of  such  evidence  I  have  to  tender  to 
"  A.  Y. "  my  best  thanks.  Ilie  primary 
law  of  equal  diflfusion,  and  the  secondary 
law  of  recession  from  the  centre  of  the 
earth,  to  which  heat  is  subject,  is  the 
hypothetical  doctrine  which  I  have  en- 
deavoured to  establish  and  maintain ;  and 
I  conceive  that  *•  A.  Y.  **  fully  proves  the 
existence  of  the  first  law,  when  he  admitai* 
of  the  permeability  of  the  glass  zecetver 
to-  heat^  in  the  way  of  ingress  and  egress. 
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iBTainD^  and  diminiBhing  Uie  indieatioiiB 
of  tibeUiemiGBiBter  within  the  receiver, 
to  the  indicated  thermometric  tempera- 
tore  of  the  atmosphere  without;  and  I 
also  conceive,  that  he  fiilly  proves  the 
csDstence  of  the  second  law,  when  he 
states  at  nearly  the  close  of  his  letter, 
^when  the  lower  portion  of  any' fluid 
leoeives  an  increase  of  temperature,  it  is 
thcnrcby  rendered  of  lighter  spedflc  gra- 
vity, and  rises  to  the  surface,  while  the 
lemaining  portion  of  the  liquid  that  has 
received  no  impartation  of  heat,  descends 
to  take  its  place,  and  restore  the  equili- 
Imnm."  Thus  then  I  conceive  that  I 
have  obtained  "  A.  Y.'s  '^services  as  an 
advocate  in  favour  ot  the  opinion  that 
lisat  is  subject  to  the  law  of  equal  diffu- 
sion and  recession ;  and  his  admission  of 
the  fact,  that  heat  enters  an  exhausted 
receiver  by  permeation,  as  induced  by 
the  flfst  law,  prompts  me  to  ask — where 
then  can  be  tne  difficulty  of  admission 
that  the  amount  of  heat  which  enters 
may  be  more  than  is  sufficient  for  ther- 
mometric equatixation?  For  surely  if 
heat  passes  from  the  external  atmosphere 
through  the  glass  receiver  and  the  glass 
tnbe  of  the  thermometer,  in  order  to  raise 
the  mercurv  within  to  the  same  tempe- 
rature as  tne  external  atmosphere,  and 
the  motive  power  that  causes  the  transit 
is  Uie  lawo!  equalization,  the  same  power 
must  operate  to  iuduce  the  transit  of 
heat  to  fill  up  the  vacuum,  since  the  dif- 
ference in  the  presence  of  heat  in  the 
vacuum,  and  the  mercury  must  be  as  0 
to  somedefinite  yet  inappreciable  amount; 
and  therefore  as  the  inequality  in  the  dis- 
tribution of  heat  between  the  vacuum 
and  the  atmosphere  is  greater  than  the 
^Bfference  between  the  mercury  and  the 
atmosphere,  so  must  the  impelling  force 
of  transit  to  the  vacuum  be  greater  than 
to  the  mercury.  And  if  this  theory  is 
admitted,  and  the  fact  is  evident,  that 
tiie  heat  which  enters  to  fill  up  the  va- 
cuum, does  not  raise  the  thermometric 
temperature  of  the  mercury  above  that 
of  the  external  atmosphere,  why  then  the 
conclusive  proof  must  be,  that  such  beat 
as  occupies  the  vacuum  must  be  latent. 
E^tiolly  fortunate  do  I  consider  my- 
wAt  m  having,  as  I  conceive,  obtained 
the  corroborative  testimony  of  "A.  Y.'* 
to  the  probable  correctness  of  the  hypo- 
thetical opinion  which  I  advanced,^ 
that  the  primarv  cause  of  the  circulation 
of  the  blood  is  neat, — and  which  is  con- 


tained in  the  following  extract  from  "A,. 
Y.'S  "letter  :— 

''It  is  argued  that  the  valves  of  A« 
heart  exert  their  projectile  force  in  pro- 
pelling the  blood  through  the  vascular 
system  independently  of  any  source  of 
motion  contained  within  the  blood  itself, 
but  that  this  action  is  kept  in  constant 
play  by  a  quickening  stimulus  exerted 
Dy  the  blood  upon  the  interior  surface 
of  the  heart  in  contact  with  it.  This  op- 
plieatum  of  sttmulus  is  kept  constantly 
nuttntoMned  by  the  high  temperature  re- 
suUing  from,  chemical  action  with  atmO' 

Sheric  air  in  the  process  of  breathing.'* 
ere  then  is  expressed  by  words  (in 
italics,  but  not  so  in  the  origmal)  as  plain 
as  the  English  language  can  well  furnish, 
that  the  stimulus  to  the  action  of  the 
heart  is  high  temperature,  (otherwise 
heat)  and  that  such  heat  is  derived  by 
the  blood  from  atmospheric  air,  by  che- 
mical action  in  the  process  of  breathing  j 
the  very  sum  and  substance  of  the  way 
and  manner  by  which  I  stated  that  the 
circulation  of  the  blood  is  effected.  And 
who  will  say  after  this,  that** A.  Y."  has 
not  proved  an  advocate  rather  than  an  op- 
ponent of  the  opinions  which  I  have  ex- 
pressed? 

But  "  A.  Y.,"  in  his  first  letter,  stated 
that  I  had  entered  the  lists  of  discussion 
on  higher  ground  than  the  subject  of 
brewing,  and  that  he  was  sorry  to  add, 
without  being  accompanied  by  the  same 
correctness  or  intelligent  principles; 
and  he  having  thus  pronounced  me  in- 
competent to  the  task,  it  would  be  pre- 
sumption in  me  to  endeavour  to  point 
out  that  which  appears  to  me  to  be  a 
glaring  error  in  the  statement  of 
*'A.  Y.  V  authority,  or  in  '•  A.  Y.'s" 
quotation  from  that  authority,  "  that  the 
valves  of  the  heart  exert  their  projectile 
force  in  propelling  the  blood  through 
the  vascular  system,"  &c.;  because, 
from  my  reading,  I  learn  that  such  pro- 
jectile force  is  due  to  the  contraction  of 
the  left  ventricle  of  the  heart,  in  propel- 
ling the  blood  through  the  vascular  sys- 
tem, and  that  the  valve  situated  between 
the  left  auricle  and  the  left  ventricle  is 
merely  opened  by  the  propulsive  force 
of  the  blood  in  its  entrance  into  the  ven- 
tricle from  the  auricle,  and  is  again 
closed  by  the  propulsion  of  the  blood 
in  the  ventricle  upon  its  contraction,  in 
order  that  such  blood  may  not  regurgi* 
tate  to  the  auricle;  and,  again,  the  valve 
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opening  outward  from  the  ventricle 
into  the  interior  of  the  artsry,  and 
opened  by  the  propelling  force  of  the 
blood  resulting  from  the  contraction  of 
the  ventricle,  is  again  closed  by  the  re- 
active pressure  of  the  blood  resulting 
from  the  contraction  of  the  arteries,  in 
order  that  the  blood  expelled  from  the 
ventricle  may  not  be  returned  to  it  by 
the  pressure  of  the  artery  resulting  from 
its  contraction;  and  thus  the  valves  are 
subject  but  to  passive  action,  and  do  not 
furnish  a  motive  force,  resulting  from  a 
stimulating  action. 

Having,  I  trust,  succeeded  in  proving 
the  probable  correctness  of  the  hypothe- 
tical opinions  which  I  have  advanced, 
and  made  doe  acknoivledgment  to 
*'  A.  Y."  for  his  assistance,  although  not, 

ferhaps,  intentionally  furnished,  I  think 
may  be  well  excused  from  wearying 
both  your  reaJers  and  mvself,  in  pur- 
suing this  part  of  the  subject  further; 
but  before  I  close  my  observations  on 
**A.  Y.V  letter,  I  cannot  but  notice 
his  remarks  on  the  little  utility  of  hypo- 
thetical observations  on  natural  pheno- 
mena, and  the  very  prompt  indulgence 
by  himself  in  this  reprehended  sin,  as  is 
evinced  by  his  hypothetical  opinion,  that 
probablv  caloric  "  may  be  that  subtle 
ether  which  there  is  reason  to  believe 
occupies  the  vast  extent  of  universal 
space,''  &c.  Not  that  I  blame  him  for 
enjoying  what  I  deem  so  useful  and 
blameless  a  recreation,  only  I  would  re- 
commend him  for  the  future  to  secure 
well  his  own  windows  before  he  ventures 
to  throw  stones  at  his  neighbours.  And 
as  relates  to  the  opinion  which  he  offers 
on  that  subject,  I  have  long  since  con- 
curred with  him  that  such  is  the  case, 
and  that  the  recognition  of  the  two  laws 
which  I  have  endeavoured  to  prove  that 
heat  is  subject  to— the  primary  law  of 
eoual  diffusion,  and  the  secondary  law 
ot  recession— is  sufficient  to  elucidate  and 
unfold  those  natural  operations,  which 
have  hitherto  been  ascribed  to  this  ima- 
ginary and  unknown  "  subtle  ether." 

Nevertheless,  I  feel  convinced  that  I 
have  much  intruded  on  ]^our  columns 
and  time,  and  on  the  patience  of  your 
readers,  in  discussing  theoretical  sub- 
jects rather  than  practical;  and  there- 
fore with  your  permission  I  will  now  en- 
deavour to  make  some  little  atonement 
for  the  offence,  and  endeavour  to  point 
out  to  som?  jf  your  readers  who  may 


need  the  information,  some  of  the  prac* 
tical  advantages  which  may  be  derived 
from  a  theoretical  knowledge  of  the  pro- 
cess of  respiration,  and  the  effects  pro- 
duced both  in  the  circulation  and  sana- 
tory condition  of  the  blood ;  and  I  am  in- 
duced the  more  so  to  attempt  it,  inas- 
much as  ''A.  Y.,"  spite  of  his  partiality 
for  practical  information,  has  refrained 
from  doing  it  in  reply  to  the  request 
I  made  him. 

The  process  of  respiration  consists  in 
the  inhalation  of  atmospheric  air  and 
vapour,  and  the  expiration  of  nitrogen 
gas  and  vapour.  Atmospheric  air  is  a 
compound  of  pure  air  and  a  variety  of 
noxious  gases,  with  which  water  is 
blended  in  the  form  of  vapour,  and  often, 
holds  in  suspension  a  variety  of  finely 
comminuted  terrestrial  substances.  The 
air  inhaled  is  decomposed  within  the 
lungs.  Pure  air  is  composed  of  oxygen, 
nitrogen,  and  latent  heat.  In  respiratioa 
the  oxvgen,  and  a  great  portion  of  the 
latent  neat,  is  imnarted  to  the  blood  in 
its  passage  through  the  lungs,  the  latent 
heat  being  rendered  active  as  the  result 
of  the  decomposition;  and  the  nitrogen 
and  a  great  portion  of  the  latent  heat 
thus  rendered  active  is  emitted  by  expi- 
ration. Such  gases  as  are  inhaled  with 
pure  air  in  the  process  of  respiration,  are 
also  exhaled,  save  such  as  may  amalga- 
mate with  the  blood,  or  combine  with 
the  materials  composing  the  inductive 
passages  to  the  lungs.  Water  inhaled  in 
respiration,  mixed  with  atmospheric  air 
at  a  low  temperature,  is  exhaled  in  the 
form  of  vapour  of  an  increased  tempe- 
rature, except  such  as  may  remain  as  a 
constituent  of  the  mucus  formed. 

The  oxygen  imparted  to  the  blood 
changes  its  properties  and  colour,  and  in 
its  passage  through  the  lungs  the  venous 
blood  is  changed  into  arterial.  The  heat 
imparted  to  the  blood  in  its  passage 
through  the  lungs  causes  its  expansion, 
enhances  its  fluidity,  and  promotes  its 
circulation,  and  oxygen  and  heat  are  the 
indispensable  principles  which  are  ne- 
cessary to  sustain  animal  life;  and  the 
administration  of  each  in  due  and  proper 
proportion,  is  one  of  the  most  important 
of  the  means  which  are  requisite  to  the 
preservation  of  health — the  oxygen  im- 
parting an  invigorating  and  stimulating 
principle,  and  the  heat  causing  the  cir^ 
culation  of  the  blood,  and  thereby  the 
conveyance  of  its  nutriment  to  the  whole 
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extent  of  the  system— facilitating  the  pro- 
per secretions,  and  promoting  the  action 
of  the  nervous  fluid.  In  the  process  of 
respiration,  the  means  employed  are  ad- 
mirahly  adapted  for  the  accomplishment 
of  the  required  purpose,  hy  the  aliwise 
and  inimitable  creator  and  cstablisher  of 
the  process.  The  air  and  vapour  inhaled 
IB  of  a  lower  temperature  than  the  nitro- 
gen and  other  gases  and  vapour  which 
are  exhaled,  and  as  the  specific  gravity  of 
the  latter  is  less  than  the  former,  and  a 
short  pause  occurs  in  the  process  be- 
tween the  act  of  inspiration  and  expira- 
tion, means  and  time  are  furnished  for 
the  ascension  of  the  emitted  gas  and  va- 
pour, before  the  act  of  inspiration  re- 
commences, and  thus  that  which  is 
voided,  and  is  not  only  incapable  of  sup- 
porting animal  life,  but  is  also  destructive 
to  it,  escapes  and  is  not  re-inhaled.  The 
change  in  the  specific  gravity  of  the  va- 
pour inhaled,  by  the  impartation  of  heat 
thereto,  resulting  from  the  decomposition 
of  the  air  inspired,  is  also  highly  neces- 
sary and  advantageous,  as  thereby  its 
exhalation  is  effected,  the  retention  of 
which  in  the  lungs  to  a  trivial  amount 
would  prove  injurious  by  impeding  their 
action  and  producing  disease  therein. 
The  inhalation  of  vapour  serves  to  lubri- 
cate the  passages  to  the  lungs,  and  to 
supply,  most  probably,  the  salivary 
glands  with  moisture.  The  inspiration 
of  finely  comminuted  terrestrial  sub- 
stances floating  in  the  atmosphere,  proves 
injurious  in  proportion  to  the  quantity 
and  property  of  the  material  which 
reaches  the  lungs,  and  therefore  provi- 
sion is  made  for  the  deposition  of  part 
in  the  transit,  and  the  collection  of  the 
residue  in  the  formation  of  mucus,  and 
its  final  rejection  from  the  lungs  by  ex- 
pectoration. 

From  these  several  facts,  and  others, 
the  following  useful  considerations  and 
information  may  be  obtained.  That  the 
rapidity  of  inhalation  and  exhalation  in 
respiration  is  proportionate  to  the  mus- 
cnlar  exertion  of  the  body,  and  as  the 
impartation  of  oxygen  and  heat  to  the 
blood,  and  the  resulting  benefit,  is  pro- 
portionate to  the  amount  of  air  decom- 
posed within  the  lungs,  and  as  that  de- 
composition is  proportionate  to  the  ra- 
pidity of  respiration,  so  muscular  exer- 
tion of  every  description  within  the 
limits  of  safety  and  moderation,  is  highly 
condacive  to  the  maintenance  of  hesQth. 


As  the  inhalation  of  nitrogen  gas  alone 
is  destructive  of  life,  so  pure  air  diluted 
with  nitrogen  gas  is  partially  destructive 
of  life,  or  highly  injurious  to  health,  and 
to  an  extent  proportionate  to  the  amount 
of  the  deleterious  admixture,  and  there- 
fore respiration  effected  in  inadequately 
ventilated  rooms,  or  in  crowded  apart- 
ments, in  which  the  nitrogen  gas  emitted 
from  the  lungs  of  the  inmates  cannot 
find  exit  with  a  rapidity  proportionate 
to  the  speed  and  amount  emitted,  sub- 
jects the  individuals  therein  to  a  tem- 
porary or  permanent  derangement  of 
nealth,  proportional  to  the  period  of  oc- 
cupation or  the  degree  of  deterioration  to 
which  the  air  is  subject,  by  its  admixture 
with  the  nitrogen  emitted.  And  the 
salutary  inference  to  be  drawn  from  this 
fact  is,  that  in  the  construction  of  build- 
ings for  habitation,  the  principle  of  ven- 
tilation should  be  sedulously  attended  to, 
as  applied  to  sleeping  apartments  as  well 
as  those  of  daily  occupation.  A  variety 
of  gases  destructive  of  life,  or  highly 
injurious  to  health  are  occasionally  mixed 
with  the  air  we  breathe  to  a  dangerous 
or  insalutary  extent,  and  constantly  so  to 
a  small  amount,  such  as  carbonic  acid 
gas,  carburetted  hydrogen  gas,  a  variety 
of  mephitic  gases,  &c.,  and  therefore  the 
inhalation  of  such  deteriorated  air  must 
be  more  or  less -prejudicial,  in  propor- 
tion to  the  amount  of  the  deleterious 
admixture,  the  period  of  inhalation,  and 
the  constitutional  or  incidental  physical 
condition  of  the  individuals  subject  to 
its  respiration;  and  as  relates  to  the 
mephitic  gases,  such  as  malaria,  miasma, 
&c.,  a  residence  near  stagnant  water, 
marshy  lands,  foul  ditches,  improper 
drainage,  in  the  vicinity  or  midst  of  a 
dense  and  uncleanly  population,  in  prox- 
imity or  midst  of  a  neighbourhood  of 
factories,  whose  chimnies  or  ventilating 
apertures  pour  forth  the  various  gaseous 
products  of  combustion  resulting  from 
manufacture,  renders  the  resident  or 
workman  liable  to  all  the  insalubrious 
effects  occuring  from  the  respiration  of 
a  vitiated  atmosphere.  But  infinitely 
more  pregnant  with  danger  is  the  inspir- 
ation of  the  impure  atmosphere  of  ill 
ventilated  dwellings,  and  the  domestic 
habits  of  whose  inmates  are  uncleanly 
to  a  disreputable,  disgraceful  and  dan- 
gerous degree;  whose  habitations  are 
but  as  pest  houses,  and  whose  inmates 
are  but  the  stalking  disseminators  of 
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pMtUence,  disease  and  death;  whose 
nightly  covering  and  dailjr  clothing  are 
saturated  with  putrefactive  secretions, 
and  exhaling  gaseous  miasma,  which  are 
inhaled  with  the  atmosphere,  conveyed 
to  the  lungs,  and  infused  into  the  blood, 
engendering  putrid,  typhus  and  other 
malignant  fevers.  Pure  water,  inter- 
mixed with  the  atmosphere  in  the  state 
of  vapour,  is  conducive  to  sanatory  re- 
spiration, both  in  the  action  of  inspira- 
tion and  expiration;  and  hence  an  atmos- 
j^ere  rendered  too  dry  by  an  artificial 
mcrease  of  its  temperature,  is  rendered 
less  salubrious  for  respiration,  while  an 
atmosphere  charged  with  too  much 
moisture,  may  prove  equally  or  more 
injurious,  causing  rheumatic,  febrile  and 
pulmonary  diseases. 

Every  artificial  mode  of  elevating  the 
temperature  of  the  atmosphere  foranimal 
respiration,  which  deprives  it  of  a  portion 
of  its  oxygen,  either  by  its  decom|)osition 
resulting  from  the  combustion  of  fuel, 
or  highly  heated  metallic  surfaces,  is  to 
be  deprecated,  and  much  greater  is  the 
occasion  to  reprobate  the  use  of  stoves, 
that  permit  any  portion  of  the  gaseous 
products  of  combustion  of  the  fuel 
within,  to  escape  into  the  apartment,  as 
the  result  of  any  improper  mode  of  con- 
struction or  fitting  up,  defect  in  princi- 
ple or  erroneous  management.  The 
preservation  of  the  temperature  of  the 
blood  at  an  average  of  98  degrees  either 
by  rendering  the  impartation  of  heat,  by 
the  medium  of  respiration  resulting  from 
the  exercise  of  the  body,  equal  to  the 
abstraction  of  heat  from  the  surface  of 
the  body  as  effected  by  various  means, 
is  far  more  salutary  tfaian  the  endeavour 
to  prevent  the  abstraction  from  exceed- 
ing the  impartation  by  an  excessive 
quantity  of  clothing,  or  residing  inactive 
in  a  naturally  or  artificially  heated  atmos- 
phere, inasmuch  as  the  importation  of 
oxygen  is  commensurate  to  the  imparta- 
tion of  heat,  and  muscular  action  facili- 
tates and  promotes  healthy  digestion  and 
secretion ;  and  the  impartation  of  heat, 
enhancing  the  fluidity  of  the  blood,  and 
the  impartation  of  oxygen  increasing  its 
vitality,  and  the  impartation  of  both 
aecelerating  its  circulation,  its  purity  is 
promoted,  the  quantity  and  quality  of 
the  nutriment  it  conveys  to  the  animal 
system  are  improved,  and  the  baneful 
^ects  of  its  turgidity  are  obviated.  The 
finely  comminuted  terrestrial  substancea 


which  float  in  the  air,  prove  detrimettta 
to  the  process  of  respiration,  and  peca« 
liarly  so  to  those  who  are  subject  to  tli» 
disease  of  asthma,  whose  lungs  are  not' 
sound,  and  the  action  of  which  are  not 
powerful;  hence  the  avocations  of  tha 
miller,  the  feather  dresser,  the  cotton 
beater,  the  grinder,  &c.  are  by  no  means 
healthy  employments. 

These  few  hints  and  suggestionswhichi 
have  submitted  with  a  view  to  their  beinff 
useful  to  your  young  and  inexperiencea 
readers,  might  be  beneficially  enlarged, 
and  much  more  so  by  the  pen  of  the 
medical  profession  than  by  mine,  and 
having  already  trespassed  too  much  on 
your  time  and  space,  I  must  leave  the 
subject  to  be  finished  by  some  mora 
competent  person  that  may  feel  disposed 
to  underteke  it,  and  am  Sir, 

Your  obedient  Servant, 

G.  A.  WiGNBT. 

Brighton,  Jan.  11th,  1841. 


DAVIRa*     DB8IGN     FOR     A     RAILWAY 
CARRIAGB   BRRAK. 

[Registered  pursuant  to  Act  of  Padiament.] 

The  recent  frequent  occurrence  of  ao* 
cidento  on  the  several  lines  of  railway, 
has  called  loudly  for  remedial  measorosb 
and  forcibly  attracted  public  attention  to 
the  various  weak  points  and  sources  of 
danger  to  which  this  mode  of  travelling 
is  liable.  An  immense  amount  of  talent 
has  consequently  been  directed  to  all 
the  details  of  the  railway  system,  and 
there  is  sood  reason  to  hope  that  widiin 
a  very  short  time  great  improvemente 
will  result,  and  practical  means  adequate 
to  prevent  the  recurrence  of  accident,  or 
at  least  to  avert  ita  consequences,  will  be 
universally  adopted. 

Among  the  most  imperfect  of  the  me* 
chanical  details,  we  may  notice  the 
breaks,  the  defectiveness  or  unworthinesa 
of  which  has  induced  great  carelessneaa 
as  to  their  employment.  In  some  recent 
cases  of  acciaent  it  appeared  that  not  a 
sinffle  carriage  in  the  train  was  provided 
with  these  essential  appendages. 

With  a  view  to  improvement  in  this 
particular  department,  the  simole  and 
ingenious  system  of  breaks,  of  which  the 
engraving  on  the  opposite  page  will  at  a 
glance  convevthe  idea,  has  been  produced 
by  Mr.  David  Davies,  of  Wigmore-stree^ 
Ciavendish-square,  inventor  of  the  Pileo^ 
tQm,Cab  phaeton,  and  other  favorite  plea^ 
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sure  carriaj^es,  and  well  known  as  the  ex- 
tensive carnage  builder  to  the  Great 
Western  Railway  Company.  His  break 
is  superior  to  any  contrivance  for  this 
purpose  which  has  hitherto  been  publish- 
ed, and  may  be  described  as  follows : — a  a 
represents  the  underside  of  the  framing 
of  a  railway  carriage ;  bb  are  the  four 
wheels ;  c  c  are  breaks  on  the  extremities 
of  eight  long  levers,  whose  fulcra  are  at 
dd;  ee^  is  a  shaft  carrying  a  quick 
threaded  screw,  working  in  fixed  bear- 
ings, and  furnished  with  a  bevil  wheel  e, 
for  connecting  it  with  a  vertical  shaft  and 
handle,  led  off  to  any  point  at  which  it 
may  be  convenient  for  the  breaksman  to 
be  stationed ;/,  is  a  traversing  nut,  at- 
tached by  the  connecting  rods  ^  ^  to  the 
two  cross  levers  hh.  There  are  two 
mortices  in  each  of  the  cross  levers, 
through  which  the  break  levers  pass; 
these  levers  are  connected  by  a  pin  on 
the  extremity  of  one  lever  sliding  in  a 
slot  in  an  iron  plate  on  the  end  of  that 
opposite  to  it,  so  that  any  motion  convey- 
ed to  the  one,  is  simultaneously  commu- 
nicated to  the  other. 

Motion  being  given  to  the  screw  e  ef, 
the  traversing  nut  /  is  drawn  towards 
the  bevil  wheel,  which  causes  the  several 
levers  to  assume  the  position  shown  by 
the  dotted  Iine.«,  which  will  occasion  the 
breaks  c  c  to  press  against  the  circum- 
ference of  all  four  of  the  wheels  with  im- 
mense force,  preventing  their  rotation 
and  converting  the  carriage  into  a  per- 
fect sledge.  This  combination  of  the 
mechanical  powers  is  so  favourable  to 
the  developement  of  power,that  with  such 
an  arrangement  it  would  be  almost  pos- 
sible to  crush  the  wheels.  In  all  the 
breaks  we  have  hitherto  seen,  there  has 
always  been  a  violent  thrust  between  the 
wheel  and  the  carriage,  or  between  two 
of  the  wheels,  tending  to  bend  or  break 
the  axles ;  in  the  present  plan  there  is  not 
the  slightest  strain  upon  the  axle,  the 
gripe  being  exerted  on  the  two  opposite 
sides  of  the  wheel,  and  the  force  that 
might  be  thus  applied  with  perfect 
safety,  would  be  sumcient,  if  applied  in 
the  usual  manner,  to  cause  an  inevitable 
rupture  in  the  machinery.  Although 
the  action  of  this  break  is  rapid,  it  is  by 
no  means  so  sudden  as  to  entail  any  evil 
upon  that  account. 

In  illustration  of  the  power  of  such  a 
system  of  breaks,  let  us  suppose  that 
each  of  the  breaks  c  presents  a  surface 


of  only  three  times  the  area  of  the  bear- 
ing surface  of  the  wheel  upon  the  rail, 
and  that  the  total  weight  of  the  carriage 
is  ten  tons ;  it  follows  then  that  if  eadi 
of  the  eight  breaks  were  pressed  against 
the  circumference  of  the  wheel  with  a 
force  of  little  more  than  eight  hundred- 
weight, rotation  of  the  wheels  would  ha 
effectually  prevented.  When  it  is  fur- 
ther seen  that  this  small  force  is  exerted 
through  the  medium  of  a  screw,  acting 
upon  a  system  of  levers  most  advantage- 
ously disposed  for  the  multiplication  of 
power,  it  will  be  evident  that  the  appli- 
cation of  a  few  pounds  to  the  break 
handle  would  instantly  arrest  the  pro- 
gress of  the  wheels.  One  or  two  car- 
riages so  stopped  would  soon  .annihilate 
the  momentum  of  the  longest  train,  and 
enable  it  to  be  "  brought  up  "  within  so 
short  a  distance  as  greatly  to  reduce  the 
liability  to  collision  or  other  serious  ac- 
cident. We  understand  that  all  the  rail- 
way authorities  who  have  inspected  Mr. 
Davies'plan,  have  expressed  their  unqua- 
lified approval  of  it  and  their  strong  con- 
viction of  its  great  utility. 


ON  GAS  LIGHTING. —  ECONOMICAL 
MODE  OF  SETTING  AND  WORKING 
RETORTS,  SHEET-IRON  PIPING,  &C. 

Sir, — Amid  the  multiplicity  of  inven- 
tions and  improvements  of  modern 
science,  we  ought  not  by  any  means  to 
neglect  one  which  is  of  such  high  import- 
ance as  gas  lighting.  Not  only  is  it  im- 
portant to  capitalists,  but  also  to  a  great 
portion  of  society,  and  one  which  only 
a  few  years  ago  excited  the  greatest 
wonder  and  admiration. 

Although  we  may  perhaps  have  ar- 
rived at  something  like  perfection  in 
point  of  theory,  still  there  is  much  to  be 
done  in  the  practical  carr3ring  out  of  theo- 
retical principles  in  a  more  simple  man- 
ner, and  what  is  of  most  importance  with 
a  smaller  outlay  of  capital  at  the  onset, 
and  a  subsequent  reduction  of  expenses 
of  workibg  them,  so  as  to  realise  a  greater 
return  for  the  capital  embarked. 

It  is  by  these  means  alone  that  a  more 
extended  system  of  gas  lighting  can  be 
achieved,  whereby  our  smallest  towns 
can  profitably  avail  themselves  of  so 
great  a  comfort,  and  I  may  say,  in  some 
instances,  a  luxury. 

Many  patents  have  been  obtained  for 
different  kinds  and  constructions  of  re- 
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iOTts  for  geaoratinff  the  gas.  Brick  ovens 
have  been  patented  and  used  with  varioas 
success;  still  in  many  large  establish- 
ments the  circular  retort  prevails  as  first 
invented  at  the  commencement  of  this 
extensive  mannfBCture. 

Whatever  advantages  may  be  derived 
from  the  use  of  large  brick  retorts,  or 
ovens,  as  they  are  sometimes  called,  or  by 
setting  a  number  of  iron  retorts  in  one 
furnace  in  large  works,  to  reduce  the 
proportionate  amount  of  fuel  consumed 
in  heating  them,  there  is  no  chance  of 
our  smaller  towns  and  villages  availing 
themselves  of  this  plan,  as  these  means 
are  two  extensive  to  be  adopted  under 
such  circumstances. 

In  such  localities  (as  indeed  in  all 
others),  therefore,  we  must  endeavour  to 
obtain  a  plentiful  supply  of  gas  from  as 
small  a  retort  area  as  possible,  as  this 
is  a  serious  item  in  the  expenditure  of  a 
gas  manufactory;  and  also  to  heat  the 
same  without  any  loss  or  consumption 
of  fuel  in  the  furnace  wherein  the  retort 
is  fixed. 

Now  to  effect  these  purposes,  my  kU 
tendon  for  the  present  being  directed  to 
the  small  town  of  Wem,  I  have  at  this 
time  one  circular  retort,  15  inches  dia- 
meter and  7  feet  long,  sec  in  a  circular 
oven  7  feet  in  diameter;  the  bottom  is 
laid  with  fire  bricks,  and  the  top,  which 
is  of  a  dome  shape,  rises  about  4  feet  6 
inches.  This  oven  is  charged  with  about 
10  cwt.  of  rough  slack  from  the  nei|;h- 
bourhood  of  Rhuabon,  in  Denbighshire ; 
the  door  way  is  then  bricked  up,  and  in 
36  hours  it  produces  about  64  cwt.  of 
good  strong  coke,  which  I  sell  for  malt- 
ing and  other  purposes.  By  the  heat 
S'ven  out  during  the  coking  process, 
e  retort  is  kept  constantly  at  a  bright 
red  heat,  almost  approaching  to  white- 
ness, whereby  I  am  enabled  to  make  as 
great  a  quantity  of  gas  from  one  as  I 
formerly  could  from  two  and  sometimes 
three  retorts. 

There  are  36  streets,  and'  about  150 
private  lights;  but  as  I  only  employ  one, 
and  that  not  an  able  man,  the  retort  is 
idle  a  portion  of  its  time;  but  if  woiked 
regularly  and  unremittingly,  I  have  no 
doubt  it  would  supply  250  lights. 

Here  then,  where  there  is  a  good 
market  for  the  coke,  there  is  not  only  a 
profit  on  the  process  of  converting  slack 
mto  coke,  both  in  the  oven  and  in  the 
retort;*  but  one  actually  does  the  work  of 


61 


two  or  three,  whilst  the  man  lias  the 
firing  to  attend  to  only  once  a  day,  thus 
diminishing  his  labour  by  one  half ;  the 
use  of  fire  doors, '  frames,  and  bars  are 
also  dispensed  with.  The  expense  of 
putting  up  an  oven  of  this  description  is 
not  more  than  half  that  of  the  usual 
mode,  being  extremely  simple,  in  its  con« 
stmction  and  action,  and  where  smoke 
is  not  much  nuisance,  a  chimney  is  un* 
necessary,  as  no  draught  is  required  to 
this  kind  of  oven. 

Two  retorts  may  be  fixed  in  the  same 
oven  as  easily  as  one,  ai^d  worked  in 
precisely  the  same  manner.  I  should 
have  stated  that  the  oven  above  described 
has  been  in  work  since  Midsammer  last» 
and  has  realized  my  most  sanguine  ex- 
pectations ;  the  present  retort  was  put 
m  about  the  middle  of  September,  and 
I  expect  it  will  last  another  fortnight. 

If  piping  made  of  suitable  sheet  iron 
turned  and  brazed,  precisely  as  I  have 
seen  iron  tubing  on  the  continent,  were 
made  use  of  in  the  ascension  pipes,  hy- 
draulic mains,  condensers,  &c.,  it  would 
not  only  be  cheaper  and  more  sightlv 
than  the  masses  of  cast  iron  now  made 
use  of,  but  by  bringing  the  crude  va- 
pours in  closer  contact  with  the  atmos- 
phere would  very  much  assist  in  the 
important  process  of  perfect  condensa- 
tion. 

Trusting  the  above  will  be  of  service 
to  some  of  your  numerous  readers  I 
submit  it  to  you  for  insertion  in  your 
highly  valuable  and  widely  circulating 
journal. 

And  am  Sir, 
Your  most  obedient  servant, 

John  Thomas. 

Wem.  Salop,  Jan.  18th,  1841. 


IMPROVBMENT  IN   LOCOMOTIVE 
STEAM     BN0INB8     ON     RAILWAYS. 

Sir, — ^Though  it  cannot  be  for  a  mo- 
ment doubted,  that  railway  travelling  is 
attended  with  far  less  personal  ride  tnan 
any  other  mode  of  conveyance,  yet,  it  is 
not  to  be  denied,  that  accidents  attended 
with  great  loss,  both  of  life  and  pro- 
perty, have  (more  especially  of  late,) 
been  neither  ''few  nor  far  between*" 
Scarcely  a  newspaper  now  appears  that 
has  not  some  "areadful  collision''-^ 
*•  blowing  up"—"  nmning  off  the  line,** 
or  other  sad  mishap  to  recount,  and  the 
neat  weekly  sheet,  whilst  it  gives  you 
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tile  renih  of  "  crowmcr's  ffOMt"  upon 
tiie  former^  perhaps  annoiiiices  anotoer 
calamity  still  more  awful  than  the  last. 
Though  some  of  these  accidents  are  the 
necessary  results  of  the  railway  system, 

St^  a  great  portion  of  them  arises  from 
e  ignorance  and  carelessness  of  the 
engine  drivers  themselves;  sometimes 
neglecting  to  shut  off  the  steam  soon 
enough  on  arriving  at  a  station;  at 
others,  in  leaving  an  engine  standing 
on  the  line  ready  for  any  busy-body 
who  is  fool  enough  to  "let  on  the 
eteam/'  but  not  wise  enough  to  shut  it 
off,  but  who,  frightened  at  what  he  has 
done,  jumps  off,  leaving  the  fire-eater  to 


follow  the  impulses  of  its  own  satiii% 
and  thus  work  its  own  destruction ;  nay* 
an  instance  has  occurred,  where  one  ef 
these  <' Fire. kings,"  *' Salamanden/' 
*'  Dragons/'  or  wkaX  not,  having  had 
his  belly  well  filled  betimes  in  the  mon^ 
ing,  has  walked  quieUy  out  of  the  sta- 
tion, alone,  {tke  regadaior  beimg  Uft  cpm^ 
and  no  sooner  **  scented  tiie  mominar 
air,''  than  off  he  went,  as  last  as  good 
keep,  and  light  work  could  make  hiBL 
Sodi  cases  as  these,  Mr.  Editor,  I  proM 
pose  to  meet  by  the  following  simple 
plan  which  occuxred  to  me  immedial«y 
after  the  late  fatal  collision  at  Harrosr. 
Suppose,  A  B  C  D,  in  the  annexed  figwe 


Kg.  1. 


Fig.  2. 


to  represent  the  hind  part  of  a  locomo- 
^e,  £  being  the  plate  upon  which  the 
engine  driver  stands ;  F  tiie  fire  door ; 
6  the  regulator  handle,  and  H  the 
npindle,  upon  which  I  propose  to  fix  a 
lever  H  I,  at  right  angles  with  the  re- 
gulator handle;  further,  let  K  L  repre- 
sent a  straight  bar,  sliding  in  a  vertical 
direction  in  the  two  ^ides  M  N,  the  top 
connuff  in  contact  with  a  pin  fixed  fai 
tile  end  of  the  lever  H  I,  and  the  bottom 


carrying  a  friction  roller  O.  If  tbMi,  an 
engine  nius  mounted  were  running  ufKNi 
a  railway  upon  which  was  fixed  an  in- 
clined rail,  P  Q,  ^ft.  2,  about  16  or  20 
^ards  in  length,  ana  rising  about  6  inchei 
m  that  distance,  and  so  jMsced,  that  tka 
friction  roller  O,  should  come  exaeUy 
over  the  cheek  rail  P  Q,  it  is  evident 
that  the  steam  would  be  shut  offimwe 
diately  the  engine  came  over  this  raili 
whether  there  was  a  **  living  soul  en 
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b^wd^ornot  Noli)iBgth#BMjreq«irBd 
b«l  a  «bodc  rail  of  ihii  dsMciptieQ*  fijid 
a  little  in  advance  of  ewry  stopping 
pkcB  on  the  liae,  to  prevent  moet  of 
tbaee  aoddeBte  whicb  ante  from  "  n». 
awi^  eaginee/'  ''eleepmgdrirecs,"  "in- 
efiemit  eii^iials/'  amd  **  foggy  weather." 
If  thought  neoesaary,  the  saise  coiv- 
tnraBce  might  senre  to  open  the*  whistle 
at  the  same  time,  so  as  to  ff  ire  aa  alarm^ 
This  simple.  hint»  Mr.  Editor,  I  beg  to 
aohmit  to  yoar  eonaidecation,  and  if  you 
ahonld  deem  it  worthy  of  a  place  in  your 


valuable  journal  I  shall  feel  myself  your 
obliged,  as  I  have  been  irom  the  begin* 
ning,  your  constant  readea. 

T.  R. 

Manchester,  Dee.  19,  1840. 
[A  plan  very  siibilar  to  this  has  been 
already  patented  by  Mr.  Walter  Han* 
cock,  though  not  yet  specified.  We  re« 
ceived  also  last  week,  from  Professor 
McGauley,  of  DubKii^  a  description  of 
two  plans  on  the  same  principle,  which 
we  shall  give  in  our  nei^t  mimber.<— 
Ed.  M.  M.] 


IMPROyBMBitT  IN   THB   DAVY   LAMP. 

(To  the  Editor  of  the  Mining  Journal.) 

Sir, — I  have  taken  the  earliest  oppor-  with  send  you  the  drawings  mentioned 
tonity  my  leisure  time  would  permit  of  at  the  last  meeting  of  the  Manchester 
complying  with  your  request,  and  here-      Geological  Society. 


/  /     //     1  /  \        \ 

The  above  diagram  represents  a  plan, 
or  Inrd'sneye  view,  of  the  safety  lamp, 
mth  the  reflector  attached  thereto,  a 
represents  the  flame  in  the  centre  of  a 
saiety  lamp;  6  6  the  cylinder  of  wire 
gaaee  surrounding  it;  o  e  o,  three  strong 
▼Ulieal  wires,  between  which  the  cyUn- 
der  of  wire  gauae  is  fixed ;  d  d,  exterior 
oC  the  oil  cistern ;  and  e  e  the  reflector, 
placed  on  the  exterior  of  the  lamp,  made 
of  beet  block  tin,  and  bent  in  the  form 
hige  shown,  its  inner  surface  highly 
polished.  It  is  fixed  to  the  lamp  by  two 
small  wire8»  which  slide  into  two  small 
aaekets,  soldered  on  the  outside  of  the 
<A  cistern* 

The  flame  occupying  the  centre  of  the 
lamp,  the  rays  of  light  therefrom  flow  on 
all  sides  equally,  so  that  the  miner  can- 
not be  beauBfltted  by  more  than  one  half 
of  them ;  but  his  wish  is,  that  as  strong 
a  light  as  posaiUe  ehoiild  be  thi^own  uj^ 
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on  the  point  he  is  at  work  upon — ^hence 
the  use  of  the  reflector.  The  rays  of 
light  issuing  from  the  back  part  of  the 
lamp  are  received  on  the  interior  polished 
surface  of  the  reflector,  and  by  it  are 
thrown  forward  on  each  side  of  the  wire 
gauze  cylinder,  so  that  nearly  the  whole 
of  the  light  is  thus  brought  forward,  and 
may  be  thrown  upon  any  particular  point 
the  workman  may  desire. 

The  reflecting  surfaces  are  constructed 
in  conformity  with  one  of  the  laws  of 
optics,  which  is,  that  the  angle  of  reflec* 
tion  is  always  e^ual  to  the  angle  of  inci* 
dence.  This  will  be  perceived,  on  refer* 
ence  to  the  above  diagram,  where  die 
strong  lines  drawn  from  the  centre  of  the 
flame  represent  the  rays  of  light,  and  the 
dotted  Imes  are  reflections  of  said  rays» 
brought  back  on  each  side  of  the  wire 
gauze  cylinderf  np  part  falling  thereon. 

Small  plates  of  glass  (prepared  as  for 
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Perspective  view 
of  the  double 
wick  tubes  and 
holding:  plates. 


mirrors)  placed  on  each  of  the  reflecUng 
surfaces,  the  ends  and  sides  fastened  by 
the  tin  being  bent  over  them,  would,  I 
should  think,  form  a  good  reflector ;  but 
whether  better  than  pohshed  tin  I  cannot 
venture  to  say.  This  reflector  will  also 
answer  the  purpose  of  a  shield,  to  protect 
the  flame  from  strong  currents  of  air; 
and,  if  found  to  be  of  the  slightest  utility, 
may  be  easily  added  to  any  other  Davy 
Lamps  now  in  use.  It  should,  perhaps, 
be  mentioned,  that  the  reflector  should 
stand  about  4  inches  high. 

Deficiency  of  light  in  the  Davy  Safety 
Lamp  is  the  general  complaint  of  the 
working  miner ;  the  adjoining  figure  is 
a  vertical  section  of  a  lamp  which,  I  be- 
lieve, would  materially  increase  the  light 
without  impairing  its  security,  a  a  is 
the  body  of  lamp  or  oil  cistern  ;  h  h  are 
tubes  for  two  wicks  instead  of  one,  a? 
heretofore ;  these  must  produce  a  larger 
flame,  and  will,  consequently,  give  more 
light ;  c  is  a  tube  foi  the  admission  of  a 
current  of  air  from  below,  by  which  the 
combustion  will  be  increased ;  this  aper- 
ture is  guarded  at  the  bottom  by  one  or 
more  small  sheets  of  wire  gauze,  d,  which 
are  secured  in  their  position  by  the  hoi* 
low  screw  e  e.  ffffff  are  apertures 
for  the  admission  of  air  to  the  tube  c, 
should  the  lamp  be  placed  on  the  floor 
of  the  mine  or  any  similar  position;  g 
a  tube  for  supplying  the  cistern  with  oil, 
guarded  by  the  screw  stopper  h;  it  a 
glass  funnel,  or  chimney^  placed  within 
the  wire  gauze  cylinder,  and  held  in  its 
place  by  the  same  hollow  screw  k  k, 
which  fastens  the  wick  tubes  plate ;  this 
funnel  may  be  dispensed  with  or  not,  at 
the  discretion  of  the  person  using  the 
lamp— the  wire  gauze  cylinders  and  the 
upper  parts  are  the  same  as  in  ordinary 
lamps ;  the  current  of  air  may  be  intro- 
duced at  the  upper  part  of  the  oil  cistern, 
as  at  I  (insteaa  of  through  the  bottom),, 
and  be  carried  from  thence  horizontally 
to  the  tube  in  the  centre,  as  shown  by 
the  dotted  lines  at  m.    - 

Should  either  the  lamp  or  reflector 
prove  to  be  of  the  slightest  utility,  my 
aim  will  be  accomplished ;  should  they 
not,  they  may  have  the  effect  of  drawing 
the  attention  of  some  one  to  the  subject, 
better  qualified  to  do  justice  to  it. 

I  remain.  Sir,  yours,  respectfully, 

C.  BACKHOUSJi. 

£ing-8trect,  Oldham,  January  5. 1841. 
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MOULDING   CORNICES. 

Sir, — ^As  Mr.  Baddeley  gave  U8  a  good 
description  of  casting  in  Plaster  last 
week,  I  beg  leare  to  tell  you  in  addition, 
how  to  run  cornices  in  plaster,  so  that 
the  mould  shall  mitre  the  angles  as  the 
workman  goes  on.  I  had  more  than  one 
thousand  feet  of  cornices  run  this  year 
with  a  mould  of  this  description,  and  it 
answered  exceedingly  well.  The  plan 
originated  with  me  about  seven  years 

So,  while  building  the  Bridge  House 
otel  for  Alderman  Humphery,  but  the 
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opposition  of  the  workmen  prevented  its 
employment  at  that  time — trades  unions 
being  the  evil  of  the  day. 

As  rooms  are  mostly  at  right  angles, 
the  workman  has  only  to  6x  his  mould* 
at  tin  angle  of  45^,  making  the  allowance 
for  the  difference  of  the  moulding,  and 
take  it  out  anywhere  in  the  straight  part 
of  the  cornice,  when  the  work  is  easily 
made  good. 

I  am.  Sir,  yours  most  obediently, 
J.  Walker. 

December  26, 1840. 


ON  THE  APPLICATION  OF  THE  HOT-WATER  SYSTEM,  FOR  PREVENTING  DAMAGE 
TO  CISTERNS  AND  WATER-PIPES  IN  DWELLING  HOUSES,  &C.  DURING  SEVERE 
FROSTS. — BY  T.  N.  PARKER,  ESQ.,  SWEENEY  HALL. 

The  following  simple  experiment  was  performed  in  the  open  air,  the  weather  finc^ 
with  a  hard  frost : — 


A  leaden  pipe.  A,  of  49  feet  9  inches 
in  length,  and  f  inch  bore,  was  soldered 
to  the  top  of  a  closed  cast-iron  boiler,  B, 
of  about  f  of  a  cubic  foot  in  dimensions ; 
and  at  the  other  end  it  was  soldered  to 
an  open  cylindrical  cistern,  C,  within  3 
or  4  inches  of  the  top,  the  same  being 
10  inches  deep,  and  10  inches  diameter. 

This  upper  or  ascending  pipe,  A,  was 
placed  on  a  low  wall,  rising  about  1  inch 
m  33,  added  to  about  2  feet  rise  in  a 
/quarter  circle,  adjoining  the  top  of  the 
boiler,  and  altogether  4  feet  6  inches  from 
the  top  of  the  boiler  to  the  insertion  of 
the  pipe  into  the  cistern. 

A  return  pipe,  D,  of  }  inch  bore,  and 
44  feet  2  inches  in  length,  was  soldered 
into  the  cistern,  about  8  ^  inches  below 
the  upper  pipe,  and  made  to  descend 
pradually  from  thence  to  its  insertion 
mto  the  boiler,  near  the  bottom,  and 
about  11  inches  below  the  top  of  the 
boiler;  while  the  upper  pipe  was  bent 
outwards  to  meet  the  shorter  length  of 
the  lower  or  descending  pipe  at  the  cis- 
tern ;  but  neither  pipe  was  so  disposed  as 
to  have  any  dip,  or  to  allow  any  air  to 
be  entangled  in  it. 

On  the  top  of  the  boiler  an  open  tin 


can,  with  a  hole  at  the  bottom,  was  set 
in  putty,  for  holding  a  few  inches  depth 
of  water  and  a  thermometer. 

On  the  heat  of  the  boiler  becoming  76 
degrees,  the  pipe  adjoining  the  cistern 
was  warm  to  the  hand,  and  the  water  at 
the  top  of  Uie  cistern  had  already  reached 
60  degrees :  when  the  water  in  the  can 
had  attained  108  degrees,  the  return  pipe 
became  warm  to  the  hand  near  the  boiler, 
and  the  cistern  was  at  121  degrees;  and  • 
lastly,  when  the  water  in  the  can  was  at 
125  degrees,  that  in  the  cistern  was  145, 

There  was  no  ebullition  nor  overflow- 
ing from  the  cistern,  and  it  is  to  be  ob- 
served that  after  the  warm  water  bad 
got  into  complete  circulation,  the  tem- 
perature in  the  cistern  was  greater  than 
m  the  can. 

It  would  probably  have  required  » 
much  larger  nre  to  make  the  water  boil 
in  the  open  air,  which  was  unnecessary; 
because  the  heat  obtained  in  the  cistern 
was  a  great  deal  more  than  sufficient  for 
the  purpose  to  which  I  am  about  to  apply 
a  similar  apparatU9. 

A  day  or  two  afterwards,  the  middle 
part,  or  about  32  feet  of  the  ascending- 
pipe,  A,  was  placed  exactly  in  an  hori- 
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.  position,  as  sliQwa  in  the  piecod- 
iqg  wood  cuC  aod  the  water  benuf 
wanned  again,  tha  alteration  in  themia^ 
die  part  of  the  ascending  pipe,  from  a 
gj^adual  rise  of  1  inch  in  33,  to  an  exact 
Jbvel,.as  to  32  feet  of  its  length,  did  net 
afpear  to  make  any  ^lifference  in  the  cir- 
cSation  of  the  heated  water,  the  rise  of 
the  pipe  in  the  whole  being  4  feet  5  in« 
ches,  as  before. 

The  opposite  wood  cut  will  assist  in 
showing  the  application  of  the  preceding 
experiment  to  warming  water  in  the 
small  cistern  C,  supposed  to  be  furnish* 
-ed  with  a  ball-cock,  for  regulating  the 
supply  of  water  from  the  main  cistern, 
in  a  dwelling  house,  the  main  cistern 
being  many  feet  above  the  small  cistern. 

S  is  the  supply  pipe ;  C  the  cistern ; 
A  ascending  pipe ;  D  descending  pipe ; 
B  boiler,  and  W  waste  pipe. 

The  boiler  is  to  be  so  placed  that  a 
fire  can  be  made  under  it,  as  occasion 
requires,  and  the  ascending  pipe  may  be 
carried  upwards,  and  round  a  room, 
passage  or  closet,  at  pleasure,  till  it 
reaches  the  small  cistern,  a  few  inches 
from  the  top ;  the  descending  pipe  ought 
to  be  inserted  in  the  lower  part  of  the 
cistern,  and  the  lower  part  of  the  boiler ; 
the  pipes  being  filled  very  gnduaily  with 
water  at  £rst»  so  that  no  air  might  be 
entangled  in  the  pipee^ 

Since  writing  the  above,  I  tried  this 
plan  within  doors,  and  easily  ruaed  the 
water  in  the  small  cistern  to  the  uaauit^ 
able  temperature  of  126  degrees,  without 
the  slightest  ebullition.  I  found  after- 
wards (26  February)  that  with  a  couple 
•oC  small  faggots^  such  as  are  used  for 
lighting  fires,  weighing  2^  lbs.  I  in« 
creased  the  temperature  15  degrees,  that 
is,  from  40  to  55.  It  is  pretty  clear, 
therefore,  that  from  everv  pound  of  drr 
fjsggots  so  employed,  which  are  worth. 
cmy  the  trouble  of  putting  them  toge* 
ther,  about  6  degrees  of  temperature  may 
be  gained.  The  copper  boiler,  weighs 
Orlbs.,  costs  19s.,  and  contains  a|  gal- 
lons; 58ifeet  of  finch  lead  pipe  con- 
tains li  gallon,  the  small  cistern  71  gal- 
loss  of  water ;  and  1}  gallon  of  open 
space  at  the  top  for  expansion,  &c. 

The  asoendiiig  and  descending  pipes 
at  the  cistern  may  be  stopped  with  corks 
ydtiea,  the  severe  frosts  have  gone  by  till 
they  return  again  for  the  winter,  whether 
the  water  be  let  out  of  the  boiler  or 


not.   A  hole  of  about  an  inch  diameter 
should  be  put  into  the  centre  of  the  top 
of  the  boiler,  wad  closed  with  a  screw, 
and  leather,  so  that  at  any  time  a  pain- 


ter's brush  might  be  introdueed  for  Btur«. 
ring  up  the  sooty  sediment  and  letting 
it  off  at  the  waste  pipe. 
Having  applied  not-water«to  hoftiaBl* 
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tnral  purposes  at  least,  so  long  ago  as 
about  the  year  1801,  and  ever  sinee 
watched  the  slow  bnt  sure  progress  of 
the  iDTention,  I  hope,  and  beliere  that  it 
will,  at  no  ^reat  distanee  of  time,  be  able 
to  sustain  its  due  rank  in  the  scientiiic 
world,  far  above  its  present  rivals  of 
•team  and  burnt  air;  for,  however  suit- 
able the  latter  may  be  for  many  uses, 
tliey  are  either  unwholesome  or  dan- 
gerous when  applied  to  thewarraisg  and 
Tentilating  of  public  or  private  bmlmngs, 
when  intended  for  human  habitation  or 
resort. 

The  great  simplicity  of  the  hot* water 
Intern  Jis  compared  with  the  mysti£ca- 
tion  of  Uie  more  coniiplicated  conlri- 
vajBces,  is,  unfortunately,  a  considerable 
impediment  to  its  introouctieo ;  for  few 
inoividnals  choose  to  venture  upon  ex- 
periments which  require  vary  ponderous 
mateiiala  to  be  operated  upon.  It  seems 
also  to  accord  but  ill  with  the  interests 
of  iron-founders,  to  incur  mueh  expense 
in  carrying  out  a  plan,  which,  as  soon  as 
completed,  miaht  be  easily  imitated  by 
a^y  one  who  had  once  seen  it  in  opera- 
tion. 


IMPROVXMBKT  8UGOB8TSD  IK 
SlilTB'8  PATSNT  8CBXW  PROPXLLSS. 

Sir,— The  numerous  discussions  which 
hMBttf  from  time  to  time,  appeared  in  your 
valuable  pages,  have  induced  me  to  for- 
'ward  you  a  suggestion,  which,  in  my 
kumble  opinion,  is  a  decided  improve- 
ment on  Mr.  SmiUi's  propeller.  In  all 
cKagramsthat  have  come  under  my  notice, 
the  screw  is  represented  as  having  en« 
tirely  a  plain  surface,  I  propose  as  an 
improvement,  that  the  edges  shall  be 
coimgated,  or  crimped  thus  «^^^^^^^^^, 
/Te^giDg  from  the  centre,  thereby  having 
«  greater  hold  on  the  water.  If  you 
thmk  this  worthy  of  insertion,  by  ao 
iloing  yoQ  will  oblige. 

Your  very  humble  servant, 

J.  JowBt,  Jan. 


m.  BAwuns's  avnai^sriVG  vxns. 

«r,— Tout  coiretpondent  •*"?.  O.  P."  in 
y^vt  lut  number,  complains  of  the  deamets 
of  my  pens,  and  hints  that  if  they  were  sokl 
at,  or  <*  MimethiBg  Hho  one-half  the  pieeeat 
nriee,  I  might  hope  that  they  wenld  come 
into  anvena)  use." 

'Kow  the  rhadiiEm  pen,  which  has   besn 


ftold  for  many  years  at  10«.,  has  had  a  «veiy 
confisod  sale,  as  any  pen  aboYc  the  price  oro 
ftm  peace  must  aeceisaiily  have ;  I  therefore 
am  not  so  wild  as  to  hc^  for  anything  like 
anivertal  sale,  or  even  general  srie  of  ny 
pens  at  20«.  each.  I  know  well  that  mine  is 
not  a  pen  for  the  multitude.  I  have  not  sold 
2000  pens  in  the  seven  years  that  I  have 
manufactured  them,  and  had  I  depended  on 
them  for  a  living,  it  wjould  have  proved  a  very 
sorry  living  indeed.  There  is  no  room  for 
doubt  but  that  one  of  my.  pens  at  20s,  will 
outlast  100  rhodium  pens  at  10».  each,  or 
10,000  of  the  best  steel  pens  at  one  penny 
each ;  the  everlasting  pen  therefore  does  net 
merit  the  character  of  a  '*  dear  pen  "  ;  on  the 
contrary,  it  is  decidedly  the  cheapest  pen 
ever  offered  to  the  public.  The  love  of  pre- 
ducing  the  most  excellent  article  of  its  iind 
has  been  my  stimulus,  and  not  the  love  of 
gain.  I  have  obtained  my  end,  but  have  net 
hitherto  had  a  reasonable  remuneration,  not 
having,  at  20f.  a  pen,  so  much  profit  as  is 
usually  obtained  by  the  manufacture  of  fur- 
niture and  clothing,  it  is  impracticable  to 
lower  the  jpiice ;  indedfl,  I  have  often  weighed 
the  question  of  an  advance,  but  have  post- 
poned it  in  the  hope  that  an  increased  sale 
would  make  the  pen  fairly  remunerative.  In 
respect  to  quality,  I  do  not  pretend  to  excel 
the  best  quill  or  stee^  pens,  although  I  gene- 
rally equal  such ;  the  occasional  sticking  into 
the  paper  and  spurting  the  ink  over,  as  men- 
tioned by  your  correspondent,  frequently 
•arises  from  the  writer  pressing  more  heari^ 
on  one  nib  than  en  the  other. 

If  your  correspondent  will  send  me  his 
pen,  with  a  description  of  his  manner  of  hold- 
ing it,  stating  which  nib  he  presses  the  most 
strongly  on  Uie  paper,  I  will  make  it  write 
more  smoothly  in  that  poaition. 

It  may  be  tied  on  a  semi-cylinder  of  wood 
fitting  the  inside  of  the  pen,  wrapped  up  in 
a  piece  of  paper,  and  wafered  inside  the  lower 
part  of  a  letter,  in  which  sxtnation  it  will  net 
be  in  danger  Of  being  injured  by  the  post 
offiee  stamp.  I  will  retam  it  by  post  the 
clay  foUewing  that  on  whiah  I  receive  it. 
I  am.  Sir, 

Your  obedient  servant, 
JoBN  Isaac  Hawxiw. 


Q«slitf««ooit,  €fa«BMrr-ltt&i 
jMkwry  18, 1841. 


>LA8YXR  CASniNIi — INVAUn   OHAIX. 

Air,— In  the  last  monthly  number  of  yonr 
work  I  perceive  some  instructiona  for  tsJei^g 
easts  of  medala  in  plaster;  perhaps  sQsa» 
of  yonr  correspondents  will  favour  me  with 
full  instroetions  for  making  moulds  arid 
eastings  in  plaster,  frvm  the  human  figure. 

At  the  same  thne,  I  feel  deaiious  of  aeear* 
tainiBg,  through  the  medium  of  year  vain- 
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Able  work,  the  best  kind  of  carriage  for  a 
delicate  boy  of  13  years  of  age,  who  has  lost 
the  use  of  his  legs ;  it  is  for  general  use,  and 
to  enable  him  to  pass  from  room  to  room, 
without  the  aid  of  another  person.  Your  in- 
sertion of  this  would  g^atly  oblige. 
Yours,  very  respectfully, 

H.N. 
Bochdale,  January  15,  IMl. 


BLOW-PIPES. 

Sir, — Having  been  a  reader  of  your  valu- 
able journal  since  its  commencement,  I  have 
been  greatly  indebted  to  the  various  contri- 
butions for  the  information  I  have  received 
through  the  medium  of  its  pages.  I  there- 
fore feel  pleasure  in  sending  the  following  for 
insertion. 

I  have  occasion  to  use  a  blow-pipe  to 
harden  drills.  As  I  use  near  fifty  per  day  I 
find  it  detrimental  to  my  health  to  use  the 
common  blow-pipe;  I  have  therefore  procur- 
ed a  spirit  blow-pipe,  which  answers  ex- 
tremely well,  but  is  too  expensive  ;  I  have,  on 
that  Account,  determined  on  having  an  oxy- 
hydrogen  blow-pipe,  and  shall  feel  obliged  to 
any  of  your  readers  who  will  point  out  the 
objections,  if  any,  why  the  following  method 
should  not  render  the  use  of  these  machines 
safe  and  without  risk  of  explosions.  Instead 
of  conveying  the  gases  through  sponge  and 
wire  gauze,  I  propose  using  in  tiieir  place 
small  washers  of  sugar  cane  packed  with 
-common  tobacco,  with  the  nozzle  of  the 
blowing  tube  to  screw  against  the  washers  on 
a  projecting  rim  in  the  safety  tube. 
I  am,  Sir, 

Your  obedient  servant, 
Thomas  Kbog. 
Leeds,  January  11, 1841. 


CONDENSATION. — THE    PLANS    OF    MR.    SY- 
MINGTON  AND  MR.  HOWARD. 

Sir, — As  Mr.  Howard  has  not  furnished 
me  with  the  name  of  his  "  informant " — as 
I  have  proved  that  although  he  denied  ever 
having  tendered  me  a  public  apology,  that 
he  did  so — as  13  cwt  is  more  than  two- 
thirds  of  18  cwt — ^as  14  cwt  is  more  than 
two-thirds  of  20  cwt — as  he  says  that  at  one 
time  he  might  have  been  justified  in  pro- 
mulgating an  error — and  as  I  consider  he  is 
labouring  under  a  delusion,  I  think  myself 
^warranted  to  make  a  better  use  of  my  time, 
than  to  go  over  the  same  ground  again  and 
again,  merely  to  indulge  the  whim  of  Mr. 
Howard.  I  may,  however,  just  inform  him, 
that  Mr.  Harrison,  one  of  the  proprietors  of 
the  Dragon,  and  Mr.  Fletcher,  me  sole  owner 
of  the  Fletcher* t  Dispatch,  have  both  satisfied 
themselves   that   the    saving   of  fuel  has 


amounted  to  one-third.  The  Fletcher' t  Dis- 
patch, if  I  am  not  greatly  misinformed  as  to 
her  powers,  could  easily  leave  the  Festa  be- 
hind her,  and  Mr.  Howard  is  well  aware  that 
any  character  the  Vesta  may  now  have  for 
speed,  has  been  acquired  since  her  apparatus 
in  whatever  particular  it  may  have  been  per- 
fect, was  removed,  as  before  that  was  done 
the  Dragon  passed  her  on  more  than  one  oc- 
casion. 

Having  thus  given  the  names  of  my  an* 
thorities,  I  again  call  upon  Mr.  Howard  to 
do  the  like ;  for  I  suspect  he  has  been  mis- 
taken in  imagining  it  could  have  been  one  of 
the  leading  Directors  of  the  Peninsular  Com- 
pany with  whom  he  had  so  extraordinary  a 
communication  as  that  which  he  mentions. 

In  conclusion,  let  me  just  add  that  if  Mr. 
Howard  be  anxious  to  try  the  question  as  to 
his  rights,  I  have  no  objection  to  meet  him. 
His  own  letters,  although  not  the  best,  cer- 
tainly will  furnish  excellent  evidence. 
I  am.  Sir, 

Your  most  obedient  servant, 

Wm.  Symington. 
Wangye  House,  January  11, 1841. 


ON    ASSAYING    COPPER   BY   ELECTRO-CHEMI- 
CAL ACTION.      BY  MR.  R.  W.  BYER8,  P.L.8. 

(From  tiie  Mining  Journal.) 
Process, — A  given  weiffht  of  the  ore  (as 
prepared  for  assaying  by  the  dry  way)  is  dis- 
solved in  an  acid  {aqua  regia  is  the  best), 
evaporated  nearly  to  dryness ;  redissolved  in 
water,  filtered,  and  then  treated  as  the  cop- 
per solution,  I  shall  describe  a  little  further 
on.  I  may  remark,  I  have  precipitated  the 
copper  on  gold  and  platinmn,  and  adopted 
various  forms,  particularly  the  helix,  which 
I  used  more  than  two  years,  but  I  find  cop- 
per cylinders  answer  better,  and  there  is  lit- 
tle trouble  in  cleaning  them,  compared  with 
the  more  precious  metals.  I  feel  warranted 
in  saying  I  have  tried  hundreds  of  samples, 
and  have  never  been  deceived  by  the  pro- 
cess— that  cannot  err;  but  error  may  arise 
from  not  having  a  perfect  solution,  and  in 
the  manipulation  of  the  ore,  before  it  is  sub- 
ject to  the  electro-chemical  action. 

Now  for  the  demonstration,  and  which  la 
a  beautiful  proof  of  the  correctness  of  the 
atomic  theory :— Take  250  grs.  of  the  crys- 
tallised biper- sulphate  of  copper  (or  half  the 
quantity),  which  contains  64-  grs.  exactly  of 
pure  copper,  dissolve  it  perfectly,  add  two  or 
three  drops  of  acid,  and  place  it  in  an  un- 
glazed  earthen  pot,  which  will  hold  three 
fluid  ounces;  place  this  in  another  some- 
what larger,  glazed,  in  which  there  is  a  weak 
solution  of  hydro-chloric  acid;  introduce  a 
copper  cylinder  (to  which  a  wire  is  soldered, 
and  whose  exact  weight  is  known)  in  the 
copper  water,  and  an  iron  cylinder  (with  a 
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wire  attached  in  the  same  maimer)  in  the 
latter  ycssel  of  acid  and  water;  amalgamate 
the  ends  of  the  wires  with  nitrate  of  mercury, 
and  connect  them  in  a  cup  of  the  same  metid, 
or  in  any  way,  so  that  they  are  in  perfect 
contact  As  soon  as  the  circuit  i^  perfected, 
the  operation  will  commence  (and  which  may 
be  known  by  a  slight  hissing  sound),  and  will 
not  cease  until  all  the  copper  is  precipitated 
on  the  copper  cylinder,  and  which  may  be 
effected  in  the  space  of  from  10  to  12  hours; 
then  take  out  the  cylinder,  dip  it  in  water, 
dry  and  weigh  it — ^its  increase  in  weight  will 
be  the  per  centage  of  the  copper,  and,  in  this 
case  (for  half  the  quantity),  it  will  he  32  grs. 
heavier  than  it  was  before.  The  operation, 
when  completed,  can  be  known  by  tiUdng  one 
drop  out  of  the  solution  and  placing  it  on 
pure  gold,  or  platinum,  and  touching  it  with 
a  zinc  rod — ^if  no  copper  be  precipitated  on 
the  gold,  the  solution  will  be  free  from  cop- 
per. Thus,  then,  may  every  one  interested 
in  the  produce  of  copper  know  the  exact  per 
centage  of  an  ore,  according  to  the  sample. 
So  beautiful  and  perfect  is  this  system,  that 
one  might  swear  (not  speaking  profanely)  to 
the  prepuce  of  a  sample,  provided  all  the 
previous  operations  were  performed  with  ac- 
curacy. By  the  dry  assay  there  is  considerable 
loss,  and  which  I  have  proved  by  **  check 
samples,'*  on  many  occasions  varying  from  | 
to  f  per  cent,  and  yet  the  miner  must  sell  by 
the  dry  assay ;  and  any  one  connected  with 
the  sale  of  ore  knows  (especially  in  those  of 
low  produce)  what  a  difference  one-half  per 
cent  makes  in  the  price.  Should  this  loss, 
in  the  dry  way,  be  doubted,  get  some  old 
pots  fipom  an  assay-office,  and  test  them,  or 
try  the  slags  after  the  "  prill"  of  copper  has 
been  extracted — in  both,  copper  can  be  traced. 
A  word  on  these  Cornish  pots  (altliough  the 
best  of  crucibles  for  certain  purposes) — they 
are  greater  robbers  of  the  miner,  from  their 
roughness,  than  ever  the  furnace  is  to  the 
smelter.  The  former  loses  all  that  is  ab- 
sorbed—the latter  gets  it  when  the  furnace 
floor  or  heartli  is  broken  up ;  and  as  to  vola- 
tilisation, more  is  carried  up  the  assay-office 
chimney  (in  proportion)  than  ever  ascended 
through  a  furnace  stack. 

I  think  I  have  shown  that  a  perfect  mode 
of  assay  can  be  effected,  and  let  no  one  doubt 
of  success.  Cleanliness  and  accuracy  are 
required  in  both  plans — but,  in  the  dry  way, 
much  labour  (and  hot  work  too)  practice, 
and  experience  are  necessary  to  kiiow  "  fine 
copper;"  but,  by  the  process  1  advocate,  the 
copper,  by  an  unerring  law,  is  made  fine, 
and  requires  neither  judgment  or  practice  at 
all,  and  yet  must  be  correct 

Trenudoe,  near  Canuurvon,  Dec.  29, 


[Since  the  publication  of  the  preceding 
paper  the  following  communication  has  ap- 
peared in  the  same  journal  from  an  old  and 


esteemed  correspondent  of  our  own,   Mr. 
Martyn  J.  Roberts.] 

To  the  Editor  of  the  Mining  Journal. 

•  Sir, — I  notice  in  your  journal  of  the  2nd 
inst  a  communication  from  Mr.  R.  W.  Byeis, 
on  a  new  mode  of  assaying  ores  by  galvanism, 
and  in  which  he  gives  me  crecut  for  "  the 
first  idea"  of  this  discovery.  Now,  in  jus- 
tice to  myself,  I  must  state,  that  not  only  did 
I  give  Mr.  Byers  the  first  idea,  but  a  full  ex- 
planation of  this  method,  my  own  apparatus 
for  effecting  it,  and,  at  the  same  time,  fur- 
nished him  with  details  essential  to  success 
in  this  new  process,  which  he  has  omitted  in 
his  communication ;  and  as  the  subject  is  of 
great  practical  importance,  you  will,  per- 
haps, allow  me  to  give  an  explanation  of  my 
method  in  your  viJuable  and  widely  circu- 
lating periodical. 

It  may  be  interesting  to  such  of  your 
readers  as  are  unacquainted  with  electrical 
science,  to  know,  in  the  first  place,  the  cause 
of  the  precipitation  of  copper  from  its  ores— 
and  this  I  hope  to  show  them. 

If  we  take  two  metals — one  being  more 
easily  oxidated  than  the  other — and  join 
them  together,  either  immediately  by  contact, 
or  mediately,  by  the  interposition  of  a  wire, 
then  plunge  them  into  an  acidulated  solution 
(such  as  dilute  sulphuric  acid),  we  have  a 
galvanic  pair,  acted  upon,  or  excited  by  the 
dilute  acid;  the  water  of  the  solution  is  de- 
composed, its  oxygen  combines  with  the 
metal  most  easily  rusted  (called  the  "  pos. 
pole"),  wliile  the  hydrogen  of  the  water  is 
evolved  at  the  surface  of  the  other  metal 
(called  the  "  negative  pole  ").  Copper  and 
zinc  are  two  such  metals.  Zinc  is  more 
easily  attacked  by  acids  than  copper,  oxi- 
dates more  rapidly,  and,  in  the  above  case, 
is  the  positive  pole ;  the  copper  plate,  while 
in  connection  with  the  zinc,  is  the  negative 
pole,  and  ito  attraction  for  the  acid  is  in  a 
great  measure  annihilated  by  its  contact  with 
the  zinc,  and  is,  of  course,  thus  preserved 
from  oxidation — which  fact  Sir  Humphrey 
Davy  made  use  of  in  his  endeavours  to  pre- 
serve the  copper  sheathing  of  ships. 

Now,  if  instead  of  dilute  acid,  as  the  ex- 
citing liquid  of  the  galvanic  paii,  we  employ 
a  metallic  solution  (say  sulphate  of  copper), 
the  zinc  plate  of  the  galvanic  pair  having  a 
greater  affinity  for  the  sulphunc  acid  of  the 
sulphate  of  copper,  than  the  copper  has  for 
the  acid  which  holds  it  in  solution,  abstracts 
and  combines  wiUi  this  acid,  while  the  liber- 
ated copper  is  thrown  down  upon  the  nega- 
tive pole,  which  in  this  case  is  a  copper 
plate ;  but  it  may  be  of  any  metal  havmg 
less  attraction  for  oxygen  than  zinc— such 
as  iron,  gold,  silver,  platina,  &c.— and  it  is 
an  axiom  in  electrical  science,  that  when  a 
meUllic  solution  is  acted  upon  by  galvanism 
the  acid  goes  to  the  positive,  and  the  base  to 
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tin  n«e«tiye  .pok.  Hum,  tiMn,  we  tee  in 
what  manner  the  copper  is  thrown  dovn. 
But  there  is  a  point  of  great  importance 
which  eaUs  for  pertioilar  explanation,  yet, 
in  Mr.  Byers's  communication,  it  has  heen 
entirely  overlooked.  I  mean  the  question  as 
to  what  metal  must  he  employed  as  an  oxid- 
^ahle  plate,  or  positive  pole,  in  a  galvanic 
pur,  for  the  essaying  of  ores. 

When  an  ore  has  heen  dissolved  hy  an 
acid  we  have  a  metallic  solution,  not  of  one 
metal  only,  hut  it  may  he  of  several.  In  the 
case  of  most  copper  ores,  there  is  no  douht 
but  that  we  should  have  a  solution  of  iron 
as  well  as  a  solution  of  copper,  and,  unless 
the  principle  of  my  process  he  fully  under- 
stood, snuch  error  may  arise.  Por  instance, 
should  zinc  he  used  as  a  positive  plate,  the 
galvanic  action  would  throw  down  upon  the 
negative  pole  all  metals  that  have  less  affinity 
for  oxygen  than  zinc,  and,  as  iron  is  one  of 
these,  iron  would  he  precipitated  on  the 
negative  pole,  and  the  result  fallacious,  as 
an  assay  of  the  quantity  of  copper  in  the  ore. 
We  must,  therefore,  he  careful  in  all  essays 
to  form  our  positive  pole  of  that  metal  which 
is  next  in  affinity  for  oxygen  to  the  metal 
which  we  wish  precipitated  on  the  negative 
plate,  and  hy  adhering  to  this  rule,  we  mi^y 
successively  discover  all  the  metals  con- 
tained in  the  dissolved  ore.  I  shall  give  an 
example.  I  have  an  ore  dissolved  which  I 
rospectto  contain  iron,  copper,  and  silver. 
!rhe  .affinity  of  each  of  these  metals  for 
oxygen  stands  in  the  order  in  which  I  have 
placed  them — ^iron  having  the  greatest  To 
discover  what  quantity  of  silver  may  he  in 
the  ore,  I  form  a  galvanic  pair  of  a  silver 
and  copper  plate — ^the  silver  heing  the  nega- 
tive and  the  copper  the  positive  pol^--and 
immerse  it  in  a  measured  quantity  of  the  ore 
sn  solution.  To  ascertain  the  quantity  of 
copper,  I  take  another  measured  portion  of 
the  solution,  and  immerse  in  it  a  galvanic 
comhination  of  copper  for  the  negative,  and 
iron  for  the  positive  pole,  for  iron  heing  next 
in  affinity  for  oxygen  to  the  copper  sought  in 
the  solution,  my  copper  is  now  thrown  down. 
To  find  what  iron  may  he  contained  in  the 
ore,  I  take  another  portion  of  the  solution, 
and  in  it  immerse  a  galvanic  pair,  consisting 
of  iron  and  zinc  (zinc  having  a  greater  affi- 
nity for  acid  and  oxygen  than  iron  has),  and 
of  course  the  iron  in  solution  would  he 
thrown  down  on  the  negative  plate. 

In  addition  to,  or,  rather,  m  correction  of, 
the  details  of  these  experiments  given  hy 
Mr.  Byers,  I  should  add  that,  instead  of 
using  an  unglazed,  porous  cup,  or  division 
between  the  plates  of  the  galvanic  pair,  I 
prefer  employing  a  bladder,  because  it  is 
more  easily  obtained  by  workmen ;  and,  in 
some  caaes>  there  is  an  objection  to  porous 
eaithenware,  the  metal  precipitated .  being 
•pt  to  deposit  itself  in  the  substance  of  the 
ware  s  but  in  the  tissne  of  the  bladder  no 


nieh  depoait  need  be  Appr^ended.  And, 
again,  it  is  also  fu  better  to  avoid  the  use  of 
mcrcuiy,  in  maktiig  the  connection  between 
the  metais,  as  described  by  Mr.  Byers  i  bttt 
to  make  short  of  a  long  story,  I  shall  describe 
the  last  method — ^let  us  say,  for  discorerixig 
copper : — Take  a  plate  of  thin  copper,  bend 
it  in  the  form  of  «  cylinder  two  or  three 
inches  long,  and  one  or  two  inches  in  dia- 
meter, open  at  both  ends;  make  a  small 
hole  in  the  plate  near  to  one  end;  take  ft 
smaller-sized  cylinder  of  iron,  solder  to  one 
end  of  this  cyUnder  a  eopper  wire  (No.  10) 
twelve  or  eighteen  inches  long,  and  let  the 
free  end  of  the  wire  have  a  screw  thread 
upon  it,  with  a  nut  or  button  to  screw  on 
(there  may  be  a  shoulder  on  the  wire  at  the 
bottom  of  the  thread  as  a  stop,  or,  if  the  wire 
be  larger  than  the  hole  made  in  the  oopper 
cylinder,  it  will  answer  the  same  purpose). 
Now  dissolve  your  ore  with  the  assistance  of 
heat,  filter,  and  put  the  solution  in  an  earthen 
pot  (a  pint  jug  will  uiswer),  tkea  take  jonr 
positive  cyUnder,  and  put  it  in  a  small  Uftd- 
der,  together,  widi  sufficient  dilute  sulphnziCy 
or  hydrochloric  amd,  to  cover  it ;  then  (first 
having  weighed  the  copper  cylinder)  pnt  the 
screw  end  of  the  wire  soldefed  to  the  inm 
cylinder,  into  the  small  hole  in  the  copper 
cylinder,  and  screw  it  tight  on  by  tiie  nnt; 
then  plaoe  the  bladder  together  with  the  inn 
cylinder,  inside  the  copper  cylinder,  snid 
plunge  both  into  the  vessel  containing  the 
dissolved  ore;  when  the  action  has  oeasedy 
unscrew  the  copper  eyHnder,  weigh  it,  and 
its  accession  of  weight  will  show  the  quan- 
tity of  copper  in  the  ore. 

Such  is  the  simple  and  efficacious  pro- 
cess  which  I  had  the  honour  of  describing 
some  years  ago  at  a  meeting  of  the  Royal  Oeo- 
logicd  Sodety  of  ComwiJl,  and  which  was 
favoured  with  the  unqualified  approbation  of 
the  late  Mr.  Davis  Gilbert,  and  many  other 
scientific  gmtlemen  who  were  present  It 
may,  perhaps,  have  been  culpable  in  mo 
not  to  have  sooner  given  greater  pnUi- 
dty  to  this  mode  of  assaying,  so  valuable  to 
the  miner  for  its  simplicity  and  correctness  { 
but  I  may,  perhaps,  plead  as  an  excuse  a 
long  voyage  to  a  foreign  country,  and  lanA 
serious  ilkiess.  However,  we  have  now  to 
thank  Mr.  Byers  for  having  brought  it  Ibr- 
ward,  although  he  has  not  exactly  gircn  all 
^e  credit  due  to  me.  Should  any  further 
explanation  of  my  process  be  deemed  nooes- 
sary,  I  shall  always  be  happy  to  give  it  It 
is  so  very  simple  that  the  labouring  minsr 
can  practise  it,  and  he  will,  no  doubt,  find  it 
of  great  assistance  in  his  takings  or  settings. 

I  remain.  Sir,  your^s,  &c. 

Marttn  J.  Roberts,  F.R.S.S. 

Cor.  Member  Boyal  Oeo.  Society  of  Cornwall. 
'Norwood,  Jan.  11. 
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pTe  inserted  in  a  recent  Number  a  com* 
munioation  from,  a  eoireapondent  on  the  ap- 
pHoatton  in  tha  milling  diatnota  for  man^ 
jcua  |»ast  of  the  sulphate  of  copper  aa  a 
preserratiTe  of  wood  from  decay^  which  was 
transferred  from  our  columns  to  the  Mining 
JmnmU  A  patent  having  been  recently 
taken  out  by  a  Mx.  Maigary  for  this  identi- 
eal  application,  a  diacussion  baa  aixaen  aa  to 
the  validtity  of  such  patent ;  and  among  the 
letters  which  it  has  called  forth  is  the  fol- 
lowing from  Mr.  Henry  Warburton^  M.P. 
Otir  well  informed  and  intelUgent  contem- 
porary sUtes  that  sulphate  of  copper  maybe 
applied  to  the  preservation  of  wood  for  one- 
fifteenth  of  the  cost  of  the  Kyanizing  pro- 
cess, and  that  the  French  Government  are 
ao  satisfied  of  its  superiority,  that  they  have 
laaolved  to  apply  it  on  a  laxge  scale  at  the 
Arsenal  at  Rechfort— Ed.  M.  M.] 

Sir, — Observing  in  a  late  Number  of  your 
jonnal  that  a  gentleman  has  taken  out  a  pa** 
tant  for  the  use  of  sulphate  of  copper,  as  a 

rervative  of  wood  against  decay,  I  inclose, 
the  information  of  those  whom  it  may 
eonoem,  an  extract  from  the  evidence  given 
by  me,  in  1885,  before  the  Committee  of  the 
House  of  Commons  on  the  timber  duties— 
of  which  committee  I  was  a  member.  The 
evidence  was  published  about  the  close  of 
the  same  year.  Besides  applying  the  sul* 
phate  of  copper  as  a  wash,  in  the  way  de- 
scribed in  my  evidence,  in  the  jrear  1836,  I 
caused  some  wood,  which  was  intended  for 
the  kitchen  floors  of  some  houses  I  was 
building  on  my  own  property,  to  be  previous- 
ly soaked  in  a  wooden  trough,  containing  a 
solution  of  sulphate  of  copper.  My  know- 
ledge of  the  use  of  this  salt  as  a  preservative 
of  wood  against  dry-rot,  was  derived  from 
that  distii^uished  chemist  and  natural  phi- 
losopher. Dr.  W.  Hyde  WoUaston.  This 
led  me  to  try  the  effect  of  soaking  wood  in 
other  metallic  salts,  among  which  sulphate 
of  tin  and  sulphate  of  sine  were  found  also 
to  answer  in  preventing  the  vegetation  of 
fungus. 

The  following  accident  which  befel  a  beech 
tree,  growing  on  the  estate  of  a  friend  in 
Hertfordshire,  bears  some  analogy  to  the  in- 
genious process  of  Mr.  Newall,  who  avails 
himself  of  the  ascensional  power  of  the  sap, 
in  trees  srowing  or  newly  felled,  for  diffusing 
a  metallic  solution  throughout  every  part  of 
the  heart- wood  of  a  tree.  In  the  county  of 
Herts  a  black  pulverulent  peat,  highly 
charged  with  sulphate  of  iron,  which  is  dug 


nearSSlsoe,  in  Bedftwdshire,  ii  somedme* 
used  as  a  top-dressing  for  grass  land.  A 
heap  of  this  had  been  thrown  at  the  foot  of  a 
beech  tree.  In  ccnseqnence  the  tree  d!ed» 
and,  on  felling  it,  it  was  discovered  that  all 
the  heart-wood  was  of  the  colour  of  ndc^ 
while  the  alburnum,  or  sap,  remained  of  iti 
naturri  white  colour.  The  tree  had  absorbed* 
by  the  roots,  probably,  the  sulphate  of  iron* 
and  the  oxide  of  the  metal  had  combined 
with  the  gallic  acid  in  the  wood* 
I  am,  Sir,  yours^  &c. 

H.  Wabburtoit. 
London,  January  13. 
Bxtract  from  ihe  Evidence  talun  b^ore  tk^ 
Select  Committee  qf  the  HouMe  qf  Commam 
on  the  Timker  DuHooj  pubUthed  Deeemker, 
1885. 
[August- 7th,  1885. — Extract  fVom  the  Sri* 
dence  of  Mr.  Warburton,  M.P.] 
Question  5159. — End  of  Answer, — WHk 
regard  to  dry-rot,  very  few  cargoes  of  timber 
in  the  log  come  from  America,  in  which,  in 
one  part  or  other  of  each  log,  you  will  not 
find  a  begixming  of  the  vegetation  of  the  dry* 
rot  Sometimes  it  will  show  itself  by  a  few 
reddish  discoloured  spots  on  the  surface  of 
the  log,  which,  i£  you  scratch  with  the  nai^ 
you  will  find  that  to  the  extent  of  the  spot 
the  texture  of  the  timber,  to  some  little 
depth,  is  destroyed;  it  will  be  reduced  to 
powder  on  your  scratching  it;  you  will  ge- 
nerally see,  also,  on  those  spots  a  white  fibre 
growing.  If  the  timber  has  been  shipped 
m  a  dry  condition,  and  the  voyage  has  been 
a  short  one,  there  may  be  some  logs  without 
a  spot;  still  I  should  think  there  was  scarce- 
ly a  cargo  that  came  from  America  in  which 
you  will  not  find  many  logs  of  timber  thnt 
affected.  But  if  the  cargo  has  been  shipped 
in  a  wet  condition,  and  the  voyage  has  been 
a  long  one,  then  a  white  fibre  will  be  seen 
growing  over  every  part  of  the  surface  of 
every  log ;  and  in  cargoes  that  have  been  so 
shipped,  I  have  seen  all  the  logs  of  yellow 
pine,  of  red  pine,  and  of  oak,  more  or  leta 
affected  on  the  surface. 

Q.  5860. — Have  you  been  in  the  habit  of 
seeing  caigoes  of  timber  and  deals  in  th* 
ship's  how? — A.  I  have  very  frequently 
seen  such  cargoes  in  the  hold. 

Q.5861. — Did  you  ever  notice  that  the 
same  white  fibrous  appearance  which  you 
have  described  as  so  frequently  visible  on 
the  American  timber  and  deals  also  extendi 
itself  over  every  part  of  the  ship?-— ^.  It 
may;  I  never  noticed  it;  I  think  it  very 
likely  that  it  would.  It  is  easily  prevented 
from  injuring,  the  subsiance  qf  the  ship*s  tiwh' 
here* 
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Q.  6162. — Do  you  know  whether  that  ends 
in  the  decay  of  these  parts?— -^.  If  the  ship 
is  built  of  good,  sound,  well-seasoned  heart 
of  oak,  I  question  whether  it  would  afiect  it. 
But,  in  order  to  prevent  its  doing  so,  the  pre- 
caution is  usually  taken,  I  beUeye,  to  scrape 
the  surface,  as  soon  as  die  hold  is  clear  of  a 
cargo  of  lumber.  Were  the  cargo  not  clear- 
ed out,  and  the  hold  not  yentilated,  a  ship 
that  was  permanently  exposed  to  this  fungus 
would,  no  doubt,  be  affected.  /  had  the  in- 
terior of  my  ship  washed  with  a  solution  of 
sulphate  of  copper  or  blue  vitriol,  to  prevent 
its  taking  the  dry-rot.  This  metallic  salt,  or 
a  solution  of  corrosive  sublimate  (which  is  the 
principle  of  Mr.  Kyan*s  patent),  and,  indeed, 
a  solution  of  several  oilier  metallic  salts,  will 
completely  prevent  the  rot  from  extending  from 
the  cargo  to  the  ship. 

Q.  5166. — Are  you  of  opinion  that  if  the 
whole  of  a  cargo  of  American  timber  and 
deals  were  put  into  a  solution  of  Kyan's  pa- 
tent, there  would  be  any  diJOTerence  as  to  the 
quality  ? — A.  A  solution  of  corrosiye  subli- 
mate may  prevent  the  dry-rot  from  vegetat- 
ing, or  any  premature  decomposition  or  decay 
of  Uie  wood,  but  it  can  never  change  the  qua- 
lity of  the  wood,  nor  alter  its  texture,  so  as 
to  make  that  mellow  which  was  rigid  and 
disposed  to  warp,  nor  that  dense  and  com- 
pact which  was  light  and  spongy.  *  *  * 
You  certainly  incur  a  risk  by  using  timber  of 
that  kind  (American  red  pine),  unless  a 
closer  examination  be  made  of  tlie  surface  of 
each  log  to  be  used  than  most  architects  or 
builders  are  likely  to  make,  or  unless  you 
have  recourse  to  preventive  means,  such  as  Mr. 
Kyan*s  patent,  or  some  other  such  mineral  poi- 
son, may  afford. 


MR.  SYLVESTER'S  APPARATUS  FOR  WARMING 
AND  VENTILATING. 

From  the  Derby  Reporter,  Jan.  7th,  1841, 
Warming  and  Ventilating  tlie  County  Pri- 
son.— In  another  part  of  our  paper  our  rea- 
ders will  find  the  Reports  of  the  Visiting 
Justices  and  the  Surgeon  of  our  County 
Prison,  in  which  Mr.  Sylvester's  apparatus 
for  warming  and  ventilating  the  gaol  is 
spoken  of  in  terms  of  high  approbation.  We 
nave  had  the  pleasure  of  inspecting  the  in- 
genious and  scientific  arrangements  by  which 
this  desideratum  is  accomplished.  The  sec- 
tions of  the  prison  are  seven,  two  of  which 
are  devoted  to  the  female  prisoners;  con- 
nected with  each  is  an  apparatus  fed  from 
the  outward  circle  of  the  prison,  from  which 
a  stream  of  hot  water  is  sent  through  every 
part  of  the  section,  and  so  equally  distri- 
buted that  each  cell  receives  its  proportion 
of  heat,  the  inmate  having  the  power  of 
opening  his  window  and  cooling  his  room,  if 


too  hot,  without  robbing  the  supply  to  the 
adjoining  cells.  In  each  cell  there  is  a 
grated  aperture  which  admits  the  warm  air, 
and  another  which  carries  it  off  as  it  becomes 
vitiated;  this  is  accomplished  by  shafts  at 
the  top  of  each  section,  into  which  the  super- 
fluous heat  is  thrown,  and  thereby  forming 
a  current  so  efficient,  that  the  air  in  each  cell 
is  completely  changed  in  a  few  minutes. 
This  supply  of  pure  warm  air  must  tend 
very  much  to  promote  the  health  of  the  in- 
mates of  the  prison;  and  if  the  apparatus 
had  been  erected  at  the  time  the  building 
was  in  progress,  would  scarcely  have  cost  a 
thousand  pounds  for  a  prison  which  will  hold 
upwards  of  200  prisoners.  We  understand 
the  consumption  of  coal  is  about  S  cwt.  in 
the  24  hours  for  each  section,  averaging  the 
year,  which  does  not  far  exceed  the  quantity 
which  would  be  used  in  the  ordinary  day 
rooms. 

Visiting  Justices'  Report  (Extract). 
"  It  is  a  source  of  gratification  to  us  to 
announce,  that  the  arduous  undertaking  of 
warming  and  ventilating  the  prison  has  been 
successfully  completed,  and  that  the  appara- 
tus is  now  in  satisfactory  operation.  We 
have  repeatedly  examined  carefully  each  cell, 
and  we  may  report  that  the  temperature  has 
been  what  is  desirable ;  and  we  propose  that 
a  further  report  as  to  the  efficiency  of  the 
work  at  the  end  of  three  months  more  of 
winter,  should  be  made  to  the  next  Quarter 
Sessions  by  the  then  visiting  justices,  when 
we  have  no  doubt  it  will  be  represented  as  a 
master-piece  of  the  kind,  and  well  worthy  of 
imitation." 

Surgeon's  Report  {Extract). 
"  As  the  new  plan  of  warming  and  venti- 
lating the  prison  has  lately  been  completed, 
I  feel  great  pleasure  in  stating  that  I  con- 
sider the  result  of  the  experiment  which  has 
been  made  upon  so  extensive  a  scale  has 
proved  most  satisfactory,  and  has  tended 
much  to  keep  the  prisoners  in  a  healthy 
condition. 

"  It  is  now  between  two  and  three  years 
since  the  plan  was  commenced,  and  during  a 
considerable  portion  of  that  time,  the  warm- 
ing and  ventilating  system  has  been  in  full 
operation  in  parts  of  the  prison,  so  that  my 
opinion  is  not  formed  upon  a  hasty  observa- 
tion of  its  advantages. 

"As  the  plan  adopted  in  your  prison, 
under  the  superintendence  of  Mr.  Sylvester, 
is  new,  and  certainly  the  most  perfect  in  ex- 
istence, I  think  it  may  be  well  very  briefly 
to  state  that  the  excellence  chiefly  consists  in 
affording  an  abundant  supply  of  warm  air, 
and  an  effective  mode  of  drawing  out  the  im- 
pure air  from  each  cell.  With  regard  to  the 
warm  air  it  is  sent  into  every  part  of  the  pri- 
son, never  having  been  raised  to  more  tnan 
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a  vexT  moderate  temperature,  which  preyente 
the  highly  injurious  effects  produced  by  air 
htmng  been  over  heated,  for  it  is  found  that 
where  air  is  raised  to  sereral  hundreds  of 
ibgrees  of  heat  before  passing  into  a  room 
for  the  purpose  of  warming  the  atmosphere, 
affections  of  the  head  and  chest  are  sdmost 
inyariably  produced. 

''  The  air  thus  moderately  heated  by  pass- 
ing over  tubes  peculiarly  constructed,  con- 
taining hot  water,  passes  into  the  cells,  and 
is  then  removed  by  means  of  tunnels  so  con- 
structed as  to  draw  it  out  again  in  a  very 
short  time,  by  which  method  Sie  air  in  every 
cell  18  constantly  changed,  and  it  is  kept  at  a 
comfortable  temperature  of  from  55  to  60 
degrees  of  heat,  and  these  great  advantages 
are  produced  by  an  economical  consumption 
-of  coaL 

"  I  feel  the  more  anxious  to  make  the 
above  statement,  as  I  am  fuUy  penuaded 
that  it  is  absolutely  requisite  for  tne  health 
of  prisoners  confined  in  separate  cells,  that 
they  should  breathe  a  comfortably  warm  and 
pure  air;  if  they  do  not,  they  will  frequently 
Buffer  from  the  ordinary  maladies  produced 
by  cold  or  a  contaminated  atmosphere — or 
should  they  even  escape  the  more  evident 
attacks  of  illness,  very  many  who  are  im- 
prisoned under  long  sentences,  and  especially 
the  scrofulous  and  feeble,  will  suffer  from  a 
gradual  diminution  of  their  vital  powers, 
which  will  permanently  impair  their  health, 
and  in  many  instances  shorten  their  lives 
after  being  discharged  from  prison,  should 
they  be  so  fortunate  as  not  to  die  in  confine- 
ment 

"DovQLAS  Fox." 


PROPOSAL  FOR  ESTABLISHING  A  BRITISH  AS- 
SOCIATION FOR  THE  ADVANCEMENT  OF 
THE   FINE   ARTS. 

Sir, — A  knowledge  and  consequent  due 
appreciation  of  the  fine  arte, — ^the  arte  which 
purify  and  ennoble, — are  now  observable 
amongst  much  larger  masses  of  persons  in 
the  metropoliten  cities  of  the  United  King- 
dom, than  was  the  case  twenty  yaars  ago ; 
and  must  inevitebly  go  on  to  augment  in  a 
greatly  multiplied  ratio,  as  every  step 
gained  becomes  the  means  of  further  ad- 
vances. In  the  provinces,  too,  where  there 
are  fewer  "  appliances  and  means  to  boot," 
the  attention  of  the  people  to  the  importence 
of  the  fine  arte  as  civilizing  agento,  and  as 
tending  to  promote  the  general  good  there- 
fore the  general  happiness,  has  visibly  in- 
creased, and  has  manifested  itself  in  more 
than  one  good  result  Still  there  is  a  wide 
field  here  open  for  exertion ;  and  so  undeni- 
ably important  is  the  object  to  be  attained, 
so  vast  is  the  good  that  would  result  from 
spreading  a  taste  for  the  fine  arte  throughout 


the  country,  and  inculcating  a  love  of  the 
beautiful,  that  no  efforte  could  be  too  greats 
no  scheme  of  operations  could  be  too  exten- 
sive, which  should  propose  to  efifect  it 

Experience  shows  the  advanteges  which 
have  resulted  from  the  esUblishment  of  the 
"  British  Association  for  the  Promotion  of 
Science,"  not  chiefly  to  science,  per  se  al- 
though these  have  been  great  and  manifold, 
but  to  the  people  generally:  attention  has 
been  awakened  in  the  minds  of  thousands  to 
subjecte  before  unthought  of;  a  spirit  of  in- 
quiry has  been  induced:  and  whole  towns 
innoculated  with  an  admiration  of  know- 
ledge, and  a  determination  to  pursue  it,  to 
the  exclusion  of  demoralizing  sources  of  ex- 
citement, until  then  indulged  in.  Why, 
then,  might  there  not  be  formed  an  associa- 
tion for  the  encouragement  of  art,  which, 
like  this,  should  meet  annually  at  a  different 
town  in  England,  Ireland,  or  Scotland,  and 
at  which  meeting  painting,  poetry,  sculp- 
ture, architecture,  &c.,  &a,  in  all  their  va- 
rieties, and  with  all  their  ramifications, 
should  form  the  subjecte  for  the  considera- 
tion of  the  different  sections.  A  large  and 
important  exhibition  of  works  of  art  might 
be  collected,  and  an  Art- Union  arranged  so 
as  to  secure  the  sale  of  a  certain  number  of 
them,  and  thus  to  ensure  the  assistance  of 
the  most  eminent  artiste,  by  rendering  the 
society  directly  as  well  as  indirectly  advan- 
tageous to  them.  A  small  subscription  (say 
of  one  pound)  would  constitute  a  member  o£ 
the  association  for  the  year,  the  aggregate  of 
which,  after  deducting  the  expenses  neces- 
sarily incurred,  would  probably  enable  the 
committee  (which  should  be  partiy  local, 
partly  general)  to  oflfer  prizes  for  competition 
in  the  higher  branches  of  the  various  arts, 
and  vote  sums  for  the  encouragement  of  any 
desirable  object,  in  connexion  therewith; 
such,  for  example,  as  for  the  prosecution  of 
experimente  in  the  preparation  of  coloun, 
the  manufiicture  of  stained-glass,  or  for  the 
purchase  of  particular  pictures,  worthy  of 
national  regard. 

During  the  meeting  the  various  local  col- 
lections would  be  thrown  open  to  inspection; 
conversazioni  would  be  held;  ana  other 
means  adopted  to  bring  men  into  contact 
with  each  other,  on  one  common  ground. 
One  of  the  first  pointe  to  be  achieved  by  the 
united  sections  would  be,  to  obtain  an  able 
and  correct  report  of  the  progress  of  Art  in 
England,  Ireland,  and  Scotland,  for  the  last 
fifty  years — a  tesk  to  be  fulfilled  satisfac- 
torily only  by  the  joint  co-operation  of  men 
in  all  parts  of  the  country.  This  report 
would  aiterwards  be  continued  from  year  to 
year,  under  ite  various  heads,  and  coiud  not 
fail  to  prove  a  work  of  the  highest  interest 
and  value.  It  is  not  here  attempted,  how- 
ever, tfl  point  out  what  cwU  be  done  by  a 
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mtiety  tapLtAztA  «n  the  ibotfaig  ^toggmMd : 
ilv  'powier  of  eiSMitiiig  much  good  nsst  'ht 
anpsrent  to  sll,  and  needs  hardly  to  he  in- 
sisted on.  The- writer  is  contented  shnpfy, 
hut  with  great  emmestnesa  and  hut  one  ob- 
Jectj-^namdy,  vtrong  desire  to  serre  tiie 
vanse  of  Art  (Ac  cause  of  morality  and 
Mblic  good),  to  state  the  proposition,  in  iht 
hope  that  others  of  more  ability,  inlhienee, 
•Bid  leisure,  may  view  it  as  it  has  appeared 
to  him ;  and  be  induced  to  carry  it  into  tat^ 
vntion,  efBciently  and  forthwith. 

Oborob  Gonwnr,  Jnn. 
"TtSHam  CroseeBt,  Brompton,  Jan.  1B41 . 


iCISMSXFIC  COMKiasrOM — VAlXs  OF  MOVXT 


At  a  latesitting  of  the  Academy  of  Sdeoees 
HtSL  P^terabniigh,  Professor  Panot  ddirered 
tiw  following  address  t^**  The  late  &11  of  a 
oonsiderable  part  of  Moant  Arsxat  is  tui  erent 
«f  such  inaportaace  in  the  natmral  history 
of  Die  earth,  that  I  think  it  right  to  intite 
the  special  attention  of  the  aoademy  to  it; 
and  the  more  so,  as  the  diflhient  aoooio^ 
that  hare  seaohed  us  vespecting  dds  dre«dftil 
)iheooesenon  are  very  coaftis^,  and  are  at 
^nariaoce  with  each  other.  In  andoit  times, 
perh^M  anterior  to  all  histoty,  a  aimilar  fall 
most  hare  taken  place.  This  is  proved  by  an 
■n  hnmense  cavern,  on  the  aorm-north^aat 
aide  of  the  moontain,  which  is  oaUed  by  the 
inhafaitnts  the  ''Dark  Cavern;"  it  begins 
•hove,  in  the  regions  of  etevnid  snow,  and 
eoctenta  downwards  to  the  depth-of  800  toiaea ; 
Ihe  circomfersnce  nrost  exceed  600  toiaea. 
Hie  whole  of  the  interior  of  this  cavern  pie- 
•ents  idmoet  parpendicalar,  uneven,  and  rent 
mafaees  of  lava,  which  give  evidcnoe  of  the 
opention  of  a  prodigious  power.  Hie  recent 
phenomenon  aeems  to  have  been  of  a  sindlar 
aatnre,  but  on  a  laxger  scale.  An  aonoate 
examination  will  certainly  prooure  us  im> 
yortant  information  respecting  the  nature  of 
volcanoes.  The  late  catastrophe  may,  per- 
haps, aUow  the  observer  to  gamine  ^s  an- 
eient  voleono  in  its  inmost  recesses,  or*  at 
least  as  ftr  as  the  channel  through  which  the 
naeaea  of  lava  rose  and  were  discharged ;  the 
hiftk  must  eeruinly  still  fill  it  up  to  its  iasue. 
ita  direction  upwards  will  be  plainly  marked 
bv  several  indications,  especially  by  little 
.  Madders  which  form  fbrrows  in  the  enrfhce 
of  the  Iwva,  and  increase  in  extent  as  th^ 
«n  nearer  to  the  aononit  On  these  consi- 
dafatUma,  I  propose  toask  the  conaent  oi  the 
govecnment  to  the  appolntaaent  of  a  aoien- 
Hi&e  oommiaslon  in  Uieptspose  of  unking 
tti  aoonittte  exnninsition  of  Amrat  and  the 
l^i■eenteoa]Itry.  ItwilibeveiyinteHBting 
flttd  inqnitant  to  Tiait  all  the  places  «ovand 
^Hth  the  firagmoBta^  ttdte  dhanv*  the  gMMt 


detaehed  maeaea,*  which  wfll  undoubtedly  in- 
eieaae  our  knowledge  -of  vokanic  eruptionsy. 
their' etructuie,  and  composition.  Peiiiapa 
the  expedition  may  find  large  masses  of  sm- 
phur,  perhaps  even  openings  in  the  sides,  or 
at  the  bottom  of  the  cavern,  through  wldeh 
the  volatilxsed  sulphur  escapes,  and  form 
such  kinds  as  in  the  SoUkterra,  which  would, 
be  highly  important  to  Rnesia.  I1ie  expe-r 
dition  must  omin  as  extensive  information 
as  possible  respecting  Ihe  various  i£reetions 
taken  by  the  eruption;  thus  it  will  be  able 
to  discover  the  focus  of  these  great  convul- 
sions, and,  at  tiie  same  time,  that  of  the  vol- 
cano. It  will  have  to  make  an  excursion 
into  the  lofty  yet  unexplored  mountain  chain 
which  bounds  the -rich  and  beautiful  valley 
of  tiie  Araxes,  to  obtain  a  knowledge  of  its 
nature,  which,  perhaps,  is  also  volcanic.  If 
the  academy  approves  of  my  proposal,  I  will 
undertake  to  put  together  all  the  infonnation 
I  possess  respecting  volcanoes,  for  &e  pur- 
pose of  drawmg  up  the  necessary  instruc- 
tions, and  lay  it  before  the  academy."  In 
conclusion,  the  learned  professor  regretted 
that  he  oould  not  propose  his  son  (professor  of 
Katuramrilosopy  in  theUniversity  ofDorpat) 
to  conduct  this  -expedition,  as  he  was  then 
labouring  under  a  serious  and  dangerous  ill- 
ness. Ac  latter,  it  is  well  known,  made  an 
accurate  survey  of  Ararat  a  short  time  be- 
fore the  late  catastrophe,  and  is  perfectly  ac- 
quainted with  the  loeali^. 


ABSTRACTS  OF   SPECIFICATIONS  OF  ENObMK 

PATBirra  rscbktly  enrolled. 

James  Harvey,  of  Basino-place,  Wa- 
terloo-road,  Timber  Merchant, /or  cer- 
tain trnprootmenU  in  pming  streeUf  roads,  and 
ways,  with  blocks  qfw9od,andin  the  machinery 
or  apparatus/or  cutting  or  forming  such  blocks, 
—Petty  Bag  Office,  Dec  2, 1940. 

The  first  of  these  improvements  relates  to 
the  form  or  configuration  of  the  wooden 
bio^9,  which  this  patentee  proposes  to  em- 
ploy for  paving  purpoaes,  and  of  which  there 
are  forty  views  accompanying  the  specifica- 
tion, but  which  we  could  not  intelligibly  de^ 
aeribe  without  illustrative  engravings.  The 
second  improvement  relates  to  the  machineiy 
for  producing  such  blocks.  A  cranked  axle 
revolves  in  plummer^blocks,  supported  cen- 
trically  by  standing  upon  a  strong  cast  iron 
fhune;  two  pair  of  connecting  rods  are 
iointed  to  two  cross  heads,  which  work  in 
horisontal  guides,  one  on  each  side  of  the 
diaft.  At  each  end  of  the  machine  a  sta- 
tionary knife  or  offtter  is  fixed,  before  which 
ihnre'is  a  table;  tiie  two  eross  heads  move 
'to  and  fro  within  a  abort  distance  of  the  fixed 
knivea.  A  Uoek-of  wood  being  placed  upon 
^Mtftbia^'and  notion  emnmunieated  to  the 
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nudiL  ihaft  hj  any  conveniant  means,  tie 
ciou  head  strikes  the  block  and  forces  it  up 
against  the  cutter,  whereby  it  is  cut  paitly 
t&ODAh ;  on  the  retrograde  motion  of  the 
exoae  head  another  block  of  wood  is  plaeed 
upon  the  table,  which,  on  the  return  of  the* 
esoss  head  by  the  next  rerolution  of  the 
onoik  shaft,  is  driven,  fhrmird,  by  which 
means  the  first  block  is  completely,  and  the 
second  block  partly,  cut  through.  Each 
faloek  is  finished  upon  the  introduction  of  a 
second,  and  this  operation  proceeds  simulta<> 
neoualy  at  each  end  of  the  machine. 

The  inventor  does  not  confine  himself  to 
the  shape  or  construction  of  the  stationary 
cutter  (as  that  must  always  necessarily  de* 
pend  on  the  form  of  block  required),  nor  ta 
the.  method  of  working  the  i^tparatus  hozi- 
zoutally;  but  he  claims — 1.  The  shapes  or 
configorations  of  all  the  blocks,  shown  in  the 
drawings  annez^  to  the  specification.  2.  The 
application  of  a  stationary  knife,  or  cutter  of 
any  shape,  in  connection  with  the  maohinery 
dasenhed,  for  the  purpose  of  cutting  blocks 
of  wood  for  paying  roads,  &c^  in  whaterec 
manuPT  such  stationary  cutter  may  be  ap» 
plied* 

Samuel  Salisbury  Eoalbs,  Liverpool, 
Bhginebr,  for  certain  imprcvemeftU  in  ob^ 
Udmng  tnoHve  power. — Petty  Bag  Ofike, 
Dec  2,  1840. 

The  "  motive  power"  proposed  to  be  ob* 
tained  by  these  notable  **  improvements,"  is 
to  be  applied  to  the  propulsion. of  vessels,  by 
the  aid  of  the  following  arrangement  of  me- 
chanism:— ^Two  parallel  cylinders  lie  hori*- 
zoatally  lengthways  of  the  vessel,  open  at 
both  ends,  the  one  end  of  each  passing 
through  the  stem  of  the  vessel  below  the 
water  line;  in  firont  of  these,  and  directly 
in  a  line  with  them,  there  are  two  steam 
CTlinders,  open  at  one  end.  The  pistons  of 
the  steam  cylinders  are  connected  by  long 
piston  rods,  with  other  pistons  in  the  open  or 
propelling  cylinders;  on  the  inner  edge  of 
each  piston  rod  there  is  a  rack,  which  takes 
into  a  horizontal  spur  wheel,  so  that  one 
piston  being  forced  outwards  by  the  steam 
admitted  behind  it,  the  other  has  a  reverse 
motion  communicated  to  it  by  the  toothed 
wheel  and  rack.  The  motive  power  is  an 
atmospheric  steam  engine,  the  two  steam 
cylinders  being  so  arranged  that  the  opening 
of  the  steam  valve  of  one  cylinder  opens  the 
ednction  valve  of  the  other,  and  vice  versa. 
On  one  of  the  pistons  b^ng  forced  outward 
by  the  steam,  the  body  of  water  that  has 
flowed  into  the  open  ended  cylinder  is  finw 
dbly  ejected  at  the  stem  of  the  vessel;  the 
recbtance  of  which  water  against  the  piston 
will  (it  it  said)  cause  the  vessel  to  be  pro* 
pelled  in  the  opposite  direction. 

"With  this  apparstns,"  obanres  the  p»» 
'  a  saying,  of  6^  per  oent.is.obtaaa>- 


e^t—Ti&.SSI  per  oenU  by  ftiipeniing  with 
paddle  wheels^  and  20  per  oent  by  the  urn*- 
emplo3rment  of  orankif'  I  Oreda^  JutUmik 
Of  the  absurdity  of  such  a  scheme,  we  ftmcy: 
among  "  engineers" — the  dass  to  which  the- 
inventor  professes  to  belong — there  eaa 
hardly  be  two  opinions. 

Charles  May,  op  Ipswicb,  EiraiHBSR, 
fer  improvements  in  maeMnery  for  catting  and. 
preparing  ttrmOf  hmfi  and  other  aeffetdbie 
fiM«<tr9.^Bnrdiment  Ofiice,  Jan.  Odi,  IMU 

The  first  improvemeDt  rdates  to  chaiF 
cutting  engines  and  provides  finr  oertaiiL' 
alteratiotts  of  speed  according  to  the  natunr 
of  the  work  to  be  performed.  In  this-  ar« 
rangement  the  fly-wheel  is  net  plaeed  on  Ump 
worm  shaft  as  is  usual,  but  is  carried  by  a 
separate  shaft,  on  which  there  are  a  series  of 
toothed-wheels  according  to  the  nnmber  of 
speeds  that  are  likely  to  be  required.  Ail* 
other  corresponding  series  of  toothed- wheele 
is  placed  on  the  worm  shaft,  which  gear 
into  the  former,  the  loigest  of  the  one  series 
being  opposed  to  the  smallest  of  Ihe  others^ 
and  so  arranged  that  when  any  two  are  in 
gear,  all  the  rest  are  out  The  speed  is  to 
be  varied  at  pleasure  by  a  hiding  movement; 
whieh  ehanges  the  gearing  from  anyone  pair 
of  wheelt  to  any  other  pair  of  the  i 


The  second  improvement  refers  to  a  novel 
mode  of  laying  hay,  straw,  &&,  ready  for 
cutting ;  a  series  of  rollers,  oonststing  of  four* 
pair  is  employed  for  this  purpose,  each  pair 
moving  more  rapidly  than  those  behind 
them ;  seven  of  these  rollers  have  spikes  on 
their  circumference,  the  eighth  roller  is  per- 
fectly plain,  and  is  connected  by  an  endless 
web  or  band  with  another  plain  roller.  The 
stmw,  hay,  or  other  matters  to  be  operated 
upon,  are  thrown,  promiscuouriy  upon  tho' 
endless  web,  when  they  are  drawn  forward 
by  the  revolution  of  the  rollers,  being  combed 
straight  by  the  spikes  on  the  surfaces  of  the 
rollers  as  they  pass  between  them,  and  is 
finidly  delivered  at  the  end  of  the  machine, 
between  guide  plates,  nicely  arranged  in 
readiness  for  entering  the  cutters. 

The  third,  is  an  improved  mode  of  apply* 
ing  the  pressor  plate  to  ohaff-ex^ines ;  in- 
stead of  being  &ced  to  the  barer  bridge  of 
the  frame,  in  this  case  it  is  fitted  to  the  axis 
of  the  uppermost  feeding  roller,  and  kept 
down  by  a  pair  of  springs  pressing  against 
each  other,  se  as  to  give  gpreater  imiformity 
to  the  layer  or  wad  as  it  approaofaea  the 
cutters. 

The  fourth,  is  an  improvement  on  the 
chaff-cutter  known  in  the  trade  as  the  "  Don** 
oaster  engine."  The  alteration  consists  in. 
the  beril  of  the  spiral  cutter  beinff  upwards' 
and  outwards,  which  admits  of  its  being  lap- 
ped or  sharpened,  by  a  metal  plate  charged 
with  emery  or  other  suitable  grinding  nui* 
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Fifthly,  there  is  an  improved  apparatus 
for  grinding,  or  pounding,  gorse,  consisting 
of  a  circular  trough  fixed  to  the  lower  part 
of  a  rertical  revolving  shaft,  near  the  upper 
end  of  which  there  is  a  horizontal  plate.  A 
series  of  stampers  are  so  adjusted  with  in- 
clined planes  on  their  upper  ends  that  the 
revolution  of  the  shaft  and  horizontal  plate, 
gives  them  an  up  and  down  motion.  To 
each  of  the  stampers  a  cord  is  attached  com^ 
miuicatmg  with  a  spring  on  the  rotary 
thaft,  so  that  a  rotary  as  well  as  an  up  and 
down  motion  is  given  to  the  stampers,  which 
effects  the  grinding  and  pounding  of  gorse, 
or  any  other  vegetable  matters  placed  in  the 
.circular  trough  for  that  purpose. 

The  claims  are, — 

1.  The  mode  of  constructing  chaff-en- 
gines worked  by  two  feed  rollers,  and  driven 
by  a  worm  by  applying  a  change  of  motion 
thereto. 

2.  The.  mode  of  laying  straw,  hay,  and 
other  vegetable  materials,  longitudinally  and 
even  by  drawing  out  and  combing. 

3.  The  mode  of  applying  the  pressor- plate 
to  chaff-engines  by  a  movement  Independent 
of  the  upper  feed  roller. 

4.  The  mode  of  applying  spiral  cutters  to 
chaff-engines,  and  also  the  method  of  grind- 
ing or  sharpening  the  same. 

5.  The  mode  of  preparing  gorse  by  a  ma- 
chine, by  means  of  a  circular  revolving 
trough  and  stampers. 

Edwin  Turner,  of  Leeds,  Engineer, 
for  certain  improvements  applicable  to  loco- 
motive and  other  iteam  engines. — Roll's  Cha- 
pel Office,  Jan.  6,  1841. 

These  improvements  consist  in  certain 
modes  of  feeding  steam  engine  boilers,  with 
water,  through  a  series  of  tubes  forming  the 
fire-bars  of  the  furnace.  In  the  case  of  a  loco- 
motive engine,  two  longitudinal  tubes  con- 
duct the  water  from  the  tender,  whence  it  is 
drawn  by  means  of  pump.s,  and  forced  into  a 
transverse  tube  which  forms  one  end  of  the 
fire-bars,  and  is  a  main  to  which  all  the 
other  tubular  fire-bars  are  connected,  their 
other  ends  opening  into  a  corresponding 
transverse  tube  placed  opposite  to  the  former. 
The  water  thus  acted  upon  by  the  pump  is 
forced  through  all  the  tubes  forming  the  fire- 
bars, and  in  its  passage  through  them  be- 
comes so  heated  as  to  enter  the  boiler  in 
nearly  a  boiling  state,  by  which  means  a 
great  saving  of  fuel  is  said  to  be  obtained. 

The  claim  is  to  the  method  of  supplying 
the  hot  water  for  feeding  the  boiler  of  a  steam 
engine,  eitlier  locomotive  or  stationary,  by 
the  means  described,  of  passing  the  water 
through  tubes,  constituting  the  fire-bars  of 
the  fumlBice. 

James  Roberts,  of  Brewer  Street, 
SoMERS  Town,  Ironuonoer,  for  improved 
machinery  or  apparatus  to  be  applied  to  the 


windows  of  houses  or  other  huUdings,  for  the 
purpose  of  preventing  accidents  to  persons  em^ 
ployed  in  cleaning  or  repairing  the  same;  and 
also  for  facilitating  the  escape  of  persons  from 
houses,  when  on  fire.  Rolls  Chapel  Office, 
January  18,  1841. 

The  improved  machinery  or  apparatus,  to 
be  applied  to  the  windows  of  houses  for  the 
purpose  of  preventing  accidents,  as  set  forth 
in  the  title  of  this  patent,  consists  of  three 
^stinct  constructions  of  machinery.  The 
first  is  adapted  to  windows  when  they  require 
cleaning  or  repairing  on  the  outside,  in  order 
to  prevent  the  person  employed  in  such 
operation  from  accidentally  falling,  and 
thereby  receiving  injury.  A  bracket  frame, 
has  two  side  bars  connected  by  a  rod  at  their 
outer  ends ;  the  inner  extremities  of  these 
bars  are  formed  into  hooks,  which  are  in- 
tended to  be  attached  to  eyes  fixed  in  the  sill 
of  the  window.  A  short  distance  within  the 
hooks  there  is  a  wooden  cross-rail  affixed  to 
the  under  side  of  the  frame,  which  bears 
upon  the  outer  edge  of  the  window  sill.  When 
this  frame  is  affixed  by  the  hooks  and  eyes 
to  the  window,  a  rectangular  box  is  placed 
upon  it ;  two  studs  with  eyes  upon  the  upper 
surface  of  the  side  bars  of  the  bracket  frame, 
pass  through  two  holes  provided  in  the  bottom 
of  the  box,  and  are  tJiere  secured  by  two 
.  spring  bolts.  The  top  of  the  box,  which  is 
attached  by  hinges  and  side  quadrants,  is 
then  to  be  raised,  when  a  person  may  safely 
stand  upright  within  the  box  to  clean  or  re- 
pair the  windows,  being  securely  supported 
by  the  bracket  frame.  When  done  with,  the 
spring  bolts  being  withdrawn,  the  box  can  be 
removed  from  uie  frame,  and  the  bracket 
being  unhooked  from  the  window-sill,  may 
be  placed  in  the  box,  and  the  whole  carried 
away  without  difficulty.  We  cannot  help 
observinfiT  that  tliis  apparatus  seems  to  us 
greatly  inferior  to  die  ingenious  window 
cleaner  and  fire-escape  of  Mr.  John  Gregory, 
described  in  our  26th  vol.,  page  10. 

The  second  contrivance  is,  a  portable  ap- 
paratus by  means  of  which  (it  is  said)  com- 
munication may  be  made  from  the  ground 
through  a  window,  to  persons  confined  within 
a  house  on  fire.  This  apparatus  is  a  system 
of  jointed  rods,  connected  together  on  the 
principle  of  what  is  commonly  called  *•  the 
lazy  tongs;"  and  when  put  in  operation, 
raises  a  strong  hook  fixed  at  the  extremity  of 
the  rods  into  any  window  of  a  house,  wluch 
hooking  on  to  the  window-sill  holds  the  ap- 
paratus securely,  allowing  persons  to  ascend 
or  descend  by  it  as  a  ladder,  or  by  means  of 
a  basket  attached  to  the  end  of  a  rope  passed 
through  a  pulley,  affixed  to  the  top  of  the 
apparatus,  which  enables  persons  to  be  as- 
sisted in  their  descent  without  the  least 
danger  of  falling.  One  of  the  end  rods,  or 
first  lever  of  the  series,  is  prolonged  so  as  to- 
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forin  a  handle  by  which  the  apparatus  is  ex- 
panded or  collapsed,  the  fellow  rod,  or  op- 
posite lerer,  is  furnished  with  a  >pil^e  and  a 
stirnip  iron  at  the  lower  end.  On  placing 
this  spike  in  the  ground,  and  forming  a  re- 
sistance by  putting  his  foot  in  the  stirrup 
iron,  the  man  grasps  the  top  of  the  second 
lever  with  his  left  hand,  depressing  the  first 
with  his  right,  which  expands  and  elevates 
the  apparatus,  causing  the  hook  to  enter  one 
of  the  windows.  A  pulley  attached  to  the 
upper  lever,  just  below  the  hook,  carries  a 
rope,  and  when  a  proper  purchase  is  obtain- 
ed, a  basket,  cradle,  or  other  receptacle  may 
be  thereby  raised,  to  receive  the  persons  de- 
sirous of  thus  escaping  the  threatened  danger. 
A  semicircular  arc,  having  a  series  of  rat- 
chets cut  on  its  outer  edge,  is  attached  to  the 
first  lever,  passing  through  a  socket  formed 
In  the  side  of  tlie  second  lever,  on  which 
there  is  a  click,  taking  into  the  ratchets,  to 
prevent  the  levers  from  collapsing,  and  to 
retain  the  apparatus  at  any  altitude  to  which 
it  has  been  raised.  Of  all  the  numerous 
plans  for  pressing  the  "lazy- tongs*'  into  the 
fire-escape  service,  we  do  not  remember  to 
have  seen  a  ruder  scheme  than  the  fore- 
going. Some  better  plans  were  recently  re- 
jected by  the  Society  of  Arts,  whose  com- 
mittee of  mechanics,  took  the  trouble  to 
draw  up  a  paper,  containing  a  demonstration 
of  the  ditadvantaget  of  a  certain  construc- 
tion of  fire-escape  which  several  inventors 
had  adopted ;  viz.  a  series  of  crossed  levers 
resembliDg    the    instrument   called  *laxy^ 

The  third  construction  of  machine  con- 
nsts  of  a  compact  apparatus  for  facilitating 
the  escape  of  persons  from  houses  on  fire, 
and  may  be  contained  in  a  dressing  or  other 
table  usually  placed  in  bed  rooms.  When 
the  fire-escape  is  required  to  be  used,  the 
top  of  the  table  is  opened  or  removed,  and 
the  apparatus  applied  to  the  inside  of  the 
window,  against  the  sides  of  which  it  is 
readily  secured ;  and  persons  may  with  the 
greatest  safety  be  lowered  to  the  ground  or 
raised  therefrom  by  parties  below,  in  order 
to  assist  in  rescuing  tne  inmates  or  furniture 
of  a  burning  house.  The  apparatus  consists 
of  a  square  iron  frame,  forming  the  entrance 
to  a  canvas  trough;  when  not  in  use,  the 
whole  shuts  up  into  a  receptacle  provided  in 
the  top  of  a  dressing  table  or  other  similar 
piece  of  furniture.  For  use,  the  table  top  is 
opened,  and  the  canvas  trough  thrown  out 
of  the  window,  when  elongations  of  the  iron 
firame  take  into  suitable  bearings  within  the 
sash  frame,  to  secure  and  steady  the  appara- 
tus. Descent  is  then  to  be  effected,  by  the 
aid  of  a  knotted  rope  hanging  down  within 
the  trough,  by  a  ladder  of  ropes,  of  ropes 
and  wooden  rounds,  or  of  metal  rings  6  inches 
in  diameter,  connected  together  by  ropes  or 
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links.  In  some  cases,  for  the  sake  of  in- 
creased strength,  the  canvas  trough  is  en- 
closed within  one  of  netting ;  and  in  order 
to  protect  these  materials  from  flames  issu- 
ing from  lower  windows,  it  is  proposed  to 
saturate  them  with  a  solution  of  alum,  or 
other  an ti- combustible  agent  If  the  prac- 
tical test  of  successful  employment  for  up- 
wards of  half  a  century  may  be  taken  as  a 
just  criterion  of  the  merits  of  this  invention, 
its  value  is  great  indeed.  This  plan  has 
been  used  in  several  towns  on  the  continent 
for  more  than  fifty  years;  it  is  now  and  has 
long  been  constantly  employed  in  Paris,  and 
has  been  exhibited,  sold,  and  used  in  London 
for  more  than  thirty  years.  The  mere  stow- 
age "  in  the  top  of  a  dressing  table,"  there- 
fore, is  all  that  this  patentee  can  establish 
any  valid  claim  to  the  exclusive  monopoly 
of — ^with  which  we  wish  him  every  success  I 

John  Cox,  of  Ironmonger  -  lane, 
Cheapside,  Civil  Engineer,  for  certain 
improvements  in  the  construction  of  ovens 
applicable  to  the  manufacture  of  coke  and 
other  purposes, — Enrolment  Office,  Jan.  19, 
1841. 

The  coke  oven  is  a  close  vessel,  of  any 
suitable  form,  shape,  or  material;  but  is 
preferred  to  be  made  of  the  best  Stourbridge 
clay  fire  bricks,  put  together  with  joints  of 
the  same  clay.  If  the  object  is  only  to  pro- 
duce the  best  coke,  the  oven  being  heated  in 
the  usual  manner,  is  charged  with  coal  and 
the  door  properly  closed ;  the  gases  and  pro- 
ducts of  distillation  pass  off  through  any 
convenient  aperture,  when  atmospheric  air  is 
admitted  to  them  through  small  openings^ 
for  the  purpose  of  promoting  the  combustion 
of  the  inflammable  gases  and  the  creation 
of  heat,  in  a  wide  shallow  flue,  made  as 
thin  as  possible,  and  carried  over  the 
crown  of  the  oven.  The  heat  thus  created 
is  thrown  down  upon  the  charge  of  coals 
contained  in  the  oven,  and  continues  the 
coking  process.  If  it  is  required  to  make 
this  heat  available  for  other  purposes,  be- 
sides the  production  of  coke,  part  of  such 
distilled  inflammable  products  only  are  car- 
ried through  this  flue,  the  other  portion 
being  diverted  through  another  channel  for 
other  purposes.  In  some  cases  a  small 
quantity  of  atmospheric  air  is  at  first  admit- 
ted into  the  oven  until  the  charge  is  tho- 
roughly heated,  when  this  supply  is  discon- 
tinued, and  the  air  admitted  to  meet  the  in- 
fianunable  matters  on  their  escape  from  the 
oven.  Or,  a  supply  of  atmospheric  air  is 
•admitted  into  the  oven  just  sufficient  for  the 
coking  process,  and  the  remainder  of  the  in- 
fiatnmable  products  are  ignited  in  the  fiue  by 
the  admixture  of  atmospheric  air,  as  before 
explained. 

The  claim  is  for  the  creation  of  heat  by 
the  admission  of  atmospheric  air  to  the  dis- 
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tilled  prodsettr  «i4  tihe  eenBaqnoat  combttft* 
tksa  of  tbe  same,  ob  or  alter  theix  leaTiiqf 
th»  oren;  whetfaef  the  atmoepherie  air  ii^ 
adbtttted  foit  that  imfpoatt- below,  i^Te>  or  at 
the  ddes  or  ends  of  the  oren;  aad  whether 
the  same  be  ap|died  to  a;  ooke  oven  for  the 
purpose  of  coking  only,  or  for  any  other  pro- 
oestx  There  is  ako  a  claxm  for  promoting 
the  process  of  coldng  by  carrying  a  flue  or 
flaea  abore  or  OTer-  the  oren,  whiter  may 
be  &e  shftpe,  form,  or  material  of  the*  coke 
<Mren  to  which  snch  Atte  or  flues  may  be  ap- 
plied Of  added. 

MosBB  PooLB,  or  Lincoln's  Inic,  Qek* 
•aXHAVi  for  tmpriwements  in.  ftre-amu,  and 
iw  apparata*  to  be  uaed  therewith.  BxBoi* 
meat  Office^  January  19th,  1841. 

This  improvement,  for  there  is  only  one, 
relates  to  suck  flre^-arms  aa  are  fitted  with 
pevovssion  locks,  and  consists  in  the  addition 
of  a  cap  or  shield  to  the  nipple,  for  the  pnr- 
«Me  of  preventing  the  percussion  cap  firom 
lldliBg  oik  On  the  outside  of  the  breech  a 
projeodon  is  fixed,  throttgh  which  a  bole  is 
drilled  to  receive  the  axis  of  a  peculiar 
formed  apparatus  or  lever  which  covers  and 
rests  upon  the  nipple  of  the  loob  This 
shield  or  lever  is  turned  back  when  a  per- 
omsioa  cap  is  to  be  applied  and  then  re« 
ttmed  again  to  its  place  over  the  cap.  When 
the  trigger  is  pull^  the  hammer  falls  and 
strikes  a  blow  upon  the  lever  or  shield, 
which  transmits  the  blow  to  the  peronssion 
cap  and  so  fires  off  the  charge.  By  this  ar- 
nngement  all  danger  from  the  partxelea  of 
ttie  exploding  ci^  is  avoided,  nor  can  the 
expended  copper  cap  get  into  the  hammer 
or  stop  there. 
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[Seleetions  from  Dr.  Jones's  List  in  the  Joumal  of 

the  Fraitklm  Institate,  for  October.  1840.] 

Metallic  Coverino  for  the  Roots  of 
Houses;  Peter  Naylor,  Sept  11. — Bars  of 
metal  are  to  be  attached  to  the  rafters,  and 
these  bars  are  to  be  so  bent  as  to  form  a 
snocession  of  arches,  or  elevated  ridges,  to 
which  metallic  plates  are  to  be  riveted,  in  a 
particular  manner.  Thin  bars  of  metal, 
placed  edgewise,  are  to  extend  along  these 
ridges,  and  the  plates  of  metal  used  must  be 
of  sufficient  width  to  extend  from  one  of 
these  thin  strips  to  another,  and  so  as  to  lap 
over,  and  to  be  riveted  through  them. 

The  claim  is  to  "  the  plan  of  oonstmeting  a 
metallic  covering  for  roofs,  is  the  manner  of 
connecting  the  cSges  of  the  respeetive  sheets 
together  by  lapping  them  upon,  and  riveting 
them  through  the  ban  of  metal,  whether 
placed  upon  arch  pieces  ai  first  deseiibed,  or 
directly  upon  the  timbers,  sheeting,  or  plank^ 
lag,  or  raised  therefrom  by  battens,  or  strips 
ofwoed,  or  in  any  other  way^  whilst  the  oon- 


stractbn  and  use  ttmut  suhstKntiany  tba^ 
same -with:  those  hereiA  made  known." 

Lock*  fok  Batrca,  fte.;  mUkm  5WI»- 
flioN,  JSept:  14.-^Thifl  lock  is  so  ooBStmotad* 
aa  that  the  continued  aetion  of  two  keys  id- 
required  to  shoot  the  bolt  back  aad  fortii, 
there  beingj  of  coarse,  two  key-holes.  Tbnr 
Ideyv  act  upon  oppodte  sides  of  the  bolti. 
There  are,  also»  to  be  what  the  patentee  calla 
steppers,-  within  the  lodc^  the  nature  and  oht* 
ject  of  which  we  shall  not  take  the  time  ttr 
deseribe,  as  it  would  require  more  space  than- 
wc'  think  proper  to  devote  to  it  The  keyr 
are  of  the  ordmary  kind,  and  the  inventioay 
we  are  apprehensive,  is  not  such  as  to  com* 
pete  with  locks  previously  in  use,  whenr 
special  security  is  required.  'Hie  chdm  doea 
not  designate  tiie  nature  of  the  invention. 

ArPARATirs  for  Makhtg  Known  Airr> 
Deficibnct  of  Water  in  a  Steak  Boilbr; 
mUimn  H,  Hale,  Sept.  14.--Thia  invention  H 
intended  fbr  the  purpose  of  sounding  aa^ 
alarm  by  the  escape  of  steam  through  a  tubjB^ 
when  there  is  any  dangerous  deficiency  in- 
the  quantity  of  water  in  a  boiler.  Said  tuho* 
leads  into  a  metallie  box,  containing  fiisihto 
metal  so  arranged  as  that  when  the  metal 
melts,  the  steam  in  the  boiler  can  eseapo* 
through  an  alarm  tube.  The  particular 
arrangement  made  fbr  tbb  purpose  focmr 
the  subject  matter  of  the  daim. 

A'  Machine  for  Sbttino  Sawb  ;  Joapk 
Beach  and  Daeid  Culver^  Sept.  20. — ^The  saw 
to  be  set  is  placed  between  two  bars  of  iron^ 
and  wedged  in  place,  with  the  teeth  projeet*- 
ing  over  a  bead  along  the  lower  bar.  Th» 
setting  is  to  be  effected  by  means  of  a  ham- 
mer and  punch.  The  daim  is  to  this  ar« 
rangement 

A  Machine  for  Setting  ELLima 
Springs  ;  Chorge  /.  Neveilf  Sept,  20. — lAit 
machine  is  for  setting  the  plates  of  elliptic 
springs  to  the  proper  curvature  ;  this  setting- 
is  efiected  upon  a  bed  of  cast,  or  of  wrought^ 
iron,  the  upper  surface  of  which  has  the  ov* 
dinary  curvature  to  be  given  to  the  spring,- 
but  for  the  purpose  of  increasing  the  curva* 
ture,  the  bed  is  divided  into  two  parts  by  a 
«oss  section  at  its  middle,  and  by  raising 
this  part  whilst  the  ends  are  kept  down,  the 
set  of  the  spring  will  be  increased.  The  set- 
ting is  effected  by  means  of  two  roUers, 
which  are  attached  to  arms  of  the  proper 
length,  and  working  on  joints  below  the  bed, 
which  arms  may  be  raised  or  lowered  when, 
required;  The  steel  to  be  bent  is  heated, 
laid  upon  the  bed,  and  held  down,  when  the- 
roUers  are  to  be  passed  over  its  surface. 

The.  daim  is  to  **  the  combination  of  ther 
two  bedsj  or  forms,  regulated  as  described, 
with  tiie  rollers  attaehed  to  the  levers,  and 
governed  by  a  lever  and  springs,  for  the  pmv 
pose  and  in  the  manner  set  fbrth." 

IlcpieoyBinNTB  in  the  Machine  fob- 
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IfAiraMCTURmo  Fa»s;  Wmmn  Ka^ht, 
Mfrdb  Z.  Knigkt,  tmd  JMiMnf  F.  C^milS/, 
-Aft^  8^^-"  In  thii  mMliine,  tha  piqwr  is 
imed  vpon  a  revolving  cjlindar,  tilM  ocm- 
■traction  of  which  is  shmlar  to  that  of  tibe 
cylinder  now  in  use,  but  it  is  made  consider- 
ftbly  larger  in  diamrter  than  those  generally 
employed,  and  the  paper  stu£^  or  pulp,  is 
applied  to  it  in  a  maimer  dSflbrent  from  that 
ttsed  in  tike  «ther  cylinder  maddnes.'*  The 
pnlp  is  supplied  from  a  pulp  hox,  shore  the 
c7ttKler,aiid  is  fed  to  it  thmgh  a  gate»  pio- 
|«r)y  regulated.  It  is  led  off  from  the  first 
csylinder,  and  passed  between  pressing  rd- 
iawi  and  fr<eta  these  aendaetedaxioond  aftd 
■CtWeen  a  succession  of  di^ihg  cyMndurs, 
imally  ten  in  ntimber,  placed  in  pairs  one 
chore  the  ether,  so-  as  to  operate  as  pnss- 
-ingy^w  well  as  drying,  oylmden.  Then  are 
Bumy  points  of  arrangement  which  we  pass 
0¥«r,andfiunish  the  Maims  mad&  which  are 
aafaUow.--- 

"  We  claim  the  combination  of  the  revohr- 
Ing  bands  with  the  cylinder  for  giving  an 
MB  edge  to  the  paper  at  each  ead^  the 
«y^der,  causing,  by  said  anengement,  the 
Bsid  band  to  revoWe  by  the  cylinder  itselfl 

*'We  claim  the  running  of  the  paper  cy- 
Bxider  npon  an  independent  frame,  reatiiuf 
upon  rollers  on  a  stationary  fram%  in  such 
mnner  as  to  admit  of  a  'vibratory  motion 
hefaig  communicated  to  said  upper  frame, 
and  the  parts  mended  thewto»  as  described. 

**  We  daim  tbe  combining  of  the  naked 
wooden  roller,  with  the  roller,  for  Ihe  pur- 
pose of  collectittg  the  l»oken  paper,  or  pulp, 
aaaetfoitiu 

''We  elafan  the  arrangement  of  tiie  drying 
Oylinders  in  a  number  of  successive  pairs, 
for  the  purpose  of  timultaneously  dryiiig 
wA  prssnng  the  paper,  as  described." 

A  Steah  BorLER ;  lUekard  V,  De  VFkt, 
S§pL  25.—''  Ciaim,  I  do  not  claim,  as  my 
mvention,  the  placing  of  a  fronaee,  or  of 
ilises,  wxdnn  a  boiler,  nor  do  I  claim  the 
mmg  to  the  flues  a  scroll  like,  or  spiral 
mntt  this  having  been  done  in  the  labyrinth 
hoOer;  but  I  limit  my  claim  to  the  conti- 
nuous  diminution  of  the  capadty  of  such  a 
flue,  for  the  purpose,  and  in  the  manner  set 
fiatii,  however  tiie  frimace  may  be  dtoated, 
and  whether  the  combustion  be  kept  up  by 
the  ordinary  draught,  or  urged  by  a  fan 
wheel,  or  ouier  blowing  apparatus." 

The  boiler  upon  which  uiis  is  an  impMve- 
■ont,  was  patented  by  Mr.  Van  Order,  of 
Ithae%  New  York;  his  flue  wao-seioil  fbim- 
ed,  but  its  section  was  the  same  throughout, 
Iho-aides  of  the  serell  having  been  pasallel 
to  each  other.  Mr.  De  Witt  says :  "out  in- 
stead of  keepinff  the  sides  thereof  parallel 
lonoitndinally,  I  cause  them  to  approach 
each  other  fit>m  the  point  at  which  the  flue 
leaves  the  frimace  until  it  terminates  in  the 


ehtifmey,  ko  that  the  space  fbr  the  gasoons 
jnvduets  of  combustion  uodeigoes-  a  vegtttir 
•  dittfaHition.  The  object  t>f  this  gradual  con* 
tractien  of  tiie  flue  is  to  compiess  these  pM- 
ducts,  as  the  gases  contract  by  their  loss-  ^f 
heat,  by  which  contraction  said  gaaee  aremnre 
-ofle^ually  brou^t  into  coBftact  with  die  wafls 
of  the  flue  than  in  the  labyrinth  boiletf.^*^ 
\TbM  arrangement  was  MicoessAdly  adopted 
in  locomotive  and  other  boilers,  by  Messis. 
ftaidiwaite  and  Ericsscm.] 

Sqvariwo  and  Fcnishivg  the  HEABa 
OF  Bolts,  Nuts,  ftc. ;  John  BeUemere^  Sep^ 
temher  26. — A  chuck  for  a  ladle  is  so  oon- 
stmeted  aethat  a  number  of  screw  bolts  and 
nuts  maybe  fixed  in  it,  in  such  a  mannier  as 
that  by  means  of  a  slide  rest  one  side  of  each 
bolt,  ernut,  maybe  tuned  and  ftiiflhed. 
The  mode  of  doing  this,  when  once  the  idsa 
is  conveyed,  wiU- readily  occur  to  any  hiotdy 
woikman. 

Improvement  in  the  CoNSTRVcrtON  op 
Limb  Kilns  ;  A,  H,  Tyton,  September  28. — 

Claim,  "  What  I  clann  as  mv  invention  is 
the  introduction  of  a  vertical  pipe  in  Ae 
centre  of  the  kiln,  for  increasing  die  draught. 
Also,  the  introduction  of  water  to  prevent  the 
vitrification  of  the  Mme,  by  means  of  pipes, 
arranged  as  set  forth.  The  constructing  of 
the  centre  grate  of  the  form  described,  sO  as 
to  permit  me  ashes  and  refdse  lime  to  slide 
down  its  sides  and  pass  between  the  grate 
bars  into  tbe  ash  pit  below.  Also,  the  em- 
ployment of  the  mclined  doors  for  the  dis- 
charging the  lime." 

The  vertical  pipe  is  suspended  in  the  cedfre 
of  the  kfln,  and  is  perforated  with  numeitns 
holes  at  its  sides,  so  that  air  passing  into  its 
open,  upper  end,  may  be  dzflfused  through 
the  lime.  This  tube,  as  represented,  rises  to 
a  small  distance,  only,  above  the  kiln,  aad 
must,  therefore,  be  in  an  atmosphere  of  car- 
bonic acid,  which  would  aid  but  little  in  pvo- 
moting  combustion. 

Through  the  sides  of  the  kiln  there  are  a 
number  of  tubes  inserted,  which  are  fumishtd 
with  stoppers,  and  through  these  tubes  water 
is  occasionally  to  be  poured,  which,  it  isscid» 
will  reduce  any  vitrified  lime  to  powder,  aftd 
cause  it  to  fall  down,  and  pass  through  the 
grate  into  the  ash  pit 

Improvements  IN  Pen  Holdbub:  WU- 
Umn  P\fe,  September  28.— This  pen  holder 
has  an  awkward  appearance  when  first  seen, 
but  it  is  pleasant  m  use,  affinding  much  ad- 
vantage in  &e  management  of  the  steel  pcb* 
The  part  which  clasps  the  pen,  and  which  is 
afilxed  to  the  end  of  the  handle,  is  attached 
theieto  by  a  sUde  which  is  a  segment  of  a 
circle,  of  which  the  point  of  the  pen  is  the 
centre,  and  whatever  lateral  slope  may  be 
given  to  the  pen,  ito  pohit  does  not  change 
Us  place.  The  slit,  as  held,  always  corres- 
ponds with  the  downward  stroke  of  the  poiu 
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The  handle  is  not  round,  as  in  the  common 
pen  holder,  but  is  made  in  such  form  as  that 
where  the  thumb  and  middle  finger  press  it 
in  the  act  of  writing,  it  is  nearly  flat,  and 
considerably  broader  than  the  ordinary 
handle,  and  it  is  otherwise  so  formed  as  to  be 
Adapted  to  the  fingers,  and  to  take  the  proper 
position  between  them. 

The  claim  made  is  to  "  the  employment  of 
-a  segmental  piece,  in  the  manner  set  forth,  by 
means  of  which  the  obliquity  of  the  slit  may 
be  easily  varied  in  any  required  degree, 
whilst  the  point  of  the  pen  will  not  be  thereby 
remoyed  from  its  coincidence  with  the  axis 
of  the  handle,  or  with  the  centre  of  the 
circle  of  which  said  curved  piece  is  a  seg- 
ment" 

[This  contrivance  seems  to  be  nothing 
more  than  the  Oblique  Penholder  patented 
some  years  ago  in  this  country,  by  Messrs. 
Mordan  and  Brockedon,  but  not  yet  produced 
for  sale.] 

Improvement  in  Force  Pumps  ;  Thonuu 
W.  H,  Moselij,  September  80. — In  this  pump, 
when  placed  in  a  well,  the  chamber  and  valves 
are  to  be  entirely  under  water ;  and  there  are 
two  rods  which  extend  down  from  the  brake, 
and  are  attached  to  the  opposite  ends  of  a  vi- 
brating lever  with  equal  arms,  to  one  end  of 
which  lever  the  piston-rod  is  also  attached. 
The  two  rods  are  jointed  to  the  brake  at  equal 
distance  from  its  fulcra.  By  this  arrange- 
ment, the  rods  extending  down  from  the 
brake,  operate  upon  the  lower  lever  by  ten- 
sion, and  may  therefore  be  small.  There  is 
■also  a  device  for  letting  the  water  out  of  the 
ascending  main,  to  prevent  its  freezing.  The 
claim  is  to  "  the  manner  in  which  the  rods, 
operating  by  tension,  are  combined  and  ar- 
ranged with  the  lever,  the  brake,  and  the  pis- 
ton-rod, so  as  to  actuate  a  force-pump,  situ- 
ated entirely  below  the  surface  of  the  water  in 
a  well  or  other  reservoir ;  the  parts  being  so 
arranged  in  other  respects,  in  die  manner  set 
forth,  as  effectually  to  prevent  the  freezing  of 
the  water." 

Preventing  Steam  Boiler  Explosions; 
Isaac  N.  Cqffin,  September  30.— "The  nature 
of  my  invention  consists  in  the  so  adapting 
of  a  float  within  the  boiler  to  a  valve,  escape 
tube,  rotary  eng^e,  and  pumps,  as  that  by 
the  lowering  of  the  water  in  the  boiler,  and 
the  consequent  depression  of  the  float,  a  por- 
tion of  the  steam  shall  escape,  and  in  so  doing, 
ahall  give  motion  to  the  rotary  en^e,  and 
through  this  to  a  pump  or  pumps,  for  sup- 
plying the  boiler  with  water."  The  claim  is 
to  this  arrangement 


We  believe  that  few,  if  any,  practical  en- 
gineers would  deem  an  engine  boiler  secure 
from  explosion,  where  the  action  of  a  float 
within  uie  boiler  was  intended  to  produce  the 
effects  thus  anticipated  from  it 


KOTM  AKD  NOTICBt. 

Wax  (7(fw/>nf.— White  wax  may  be  used  for 
taking  casts  of  medals,  &c.,  and  can  be  readilj 
melt^  over  a  lamp.    The  object  to  be  copied  is  to 

-  be  very  lightly  oiled,  and  enveloped  in  a  piece  of 
paper,  which  should  be  tied  round  the  edge  with 
string.  Bv  this  proceeding  wc  form  a  kind  of  rim 
to  the  medal.  The  fluid  ivax  is  then  to  be  pomned 
into  the  cup  thus  formed,  care  being  taken  that  no 

/bubbles  of  air  adhere  to  the  medal.  It  is  then  suf- 
fered to  remain  not  only  until  it  becomes  solid,  but 
even  quite  cold,  which  will  not  take  place  in  less 

■  time  than  two  or  three  hours,  on  account  of  the  wax 
being  a  bad  conductor  of  heat.  It  may  then  be 
taken  off  by  gently  pulling  the  wax-cast  from  the 
medal.  A  nuxture  of  equal  parts  of  bees*  wax  and 
rosin  may  be  employed  for  taking  casts,  and  may  be 
used  in  a  similar  manner  to  wax.  This  composition 
is  used  a  great  deal  by  the  Italians,  but  care  must  be 
taken  not  to  use  the  mixture  too  hot.  The  compo- 
sition should  be  melted,  and  then  allowed  to  remain 
tiU  the  bubbles  have  dispersed,  and  till  it  becomes 
nearly  as  thick  as  treacle,  when  it  is  to  be  poiired 
over  the  object,  in  the  same  way  that  white  wax  is 
MAQ^j—Smee^t  Elements  qf  Eleelro  MetaUttrgy. 

RaUway  Conference. — On  Tuesday  last  a  meet- 
ing of  delegatca  from  all  the  principal  railway  com- 
^nies  in  England  was  held  at  the  Queen's  Hotel, 
Birmingham,  to  consider  the  best  means  for  prevent- 
ing a  recurrence  of  the  accidents  which  have  lately 
taken  place  on  railways.  A  numerous  and  highly 
influential  body  of  directors,  with  some  of  the  most 
.  eminent  engineers  and  managers  of  railways,  at- 
tended; Geoi^  Can*  Glyu,  Esq.,  chairman  of  the 
London  and  Birmingham  Railway  Company,  was  in 
the  chair.  The  utmost  cordiality  prevailed,  and  the 
strongest  desire  expressed  by  all  present  to  adopt 
every  possible  means  of  accomplishing  the  proposed 
object.  Those  who  were  most  conversant  with  the 
management  of  railways  stated  their  con>'iction  that 
by  far  the  greater  part  of  the  accidents  that  had  oe- 
curred,  were  referable  to  the  neglect  and  disobe- 
dience of  orders  on  the  part  of  railway  servants ;  and 
while  some  few  casualties  must  be  expected  to  occur 
in  any  mode  of  locomotion,  by  such  immense  num- 
bers of  persons  as  are  conveyed  on  rail^vays,  it  most 
be  to  an  improved  state  of  discipline  and  moral  re- 
sponsibility on  the  part  of  the  men  employed  on 
railways  tmit  the  exemption  from  accidents  must  be 
looked  for.  In  these  sentiments  every  person  who 
delivered  his  opinion  concurred.  The  deUberations 
of  the  meeting  lasted  several  hours,  during  which 
time  the  regulations  and  signals  adopted  on  all  the 
principal  lines  were  fully  discussed.  Several  appro- 
priate resolutions  were  passed  by  the  meeting,  in 
one  of  which  it  was  statea,  "  that  this  meeting  con- 
siders it  desirable  that  tiiero  should  be  an  uniform 
system  of  signals  recognised,  and  applicable  to  aU 
railways ;"  and  they  recommended  a  code  of  rules 
and  regulations  wiUi  this  view  to  be  submitted  to 
the  consideration  of  each  railway  company.  The 
meeting  then  broke  up,  with  the  understanding 
that  a  future  conference  should  be  convened  when- 
ever it  appeared  desirable. 
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URWIN'S  IMPROVED  SYSTEM^OF  WORKING  STEAM  ENGINES. 
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URWIN'8  IMPROVKD   8Y8TBM  OV  WORKING  8TKAM  ■NGIIfB8. 


Among  the  specifications  of  patents 
enrolled  during  the  present  week,  there 
is  one  for  "Improvements  in  Steam 
Engines/*  by  Mr.  Robert  Urwin,  which 
seems  to  us  to  have  a  preeminent  claim  to 
the  attention  of  the  mechanical  public. 
Since  the  time  that  Watt,  by  the  inven- 
tion of  tlie  double-stroke  engine,  doubled 
the  working  power  of  steam,  we  doubt 
whether  any  improvement  in  relation  to 
this  omnipotent  agent,  has  been  brought 
forward,  which  offers  advantages  so  im- 
portant as  this  of  Mr.  Urwin's,  at  so 
cheap. a  rate — his  "improvements"  re- 
solving themselves  into  quite  a  new  sys- 
tem of  working  the  steam  engine,  by 
which  its  capabilities  are  once  more 
nearly  doublea,  and  which  yet  requires,  in 
order  to  give  it  due  effect,  only  a  sli|;ht 
alteration  and  an  inexpensive  addition 
to  existing  arrangements.  Neither  do 
the  advantages  claimed  for  these  new 
improvements  rest  on  theory  alone,  for 
they  have  been  already  applied  to  a 
steam  tug  which  is  at  work  on  the 
Thames,  called  the  Hercules,  of  about  70 
horses  power,  the  proprietors  of  which 
assure  us  that  they  have  realised,  by  their 
adoption,  a  saving  of  upwards  of  forty 
per  cent,  in  fuel. 

In  steam  engines  a«  ordinarily  coiti^^ 
structed,  a  certain  quantity  of  steam  is 
expended  in  producing  each  stroke  of  the 
piston,  up  or  down,  after  which  it  is  al- 
lowed to  escape  into  the  atmosphere,  or 
into  a  condenser ;  the  present  improve- 
ments consist,  in  causing  each  volume 
of  steam  admitted  from  the  boiler  into 
the  working  cylinder,  to  produce  both  the 
up  and  the  down  strokes  of  the  pistons. 
The  engravings  on  our  front  page  will 
exemplify  the  manner  in  which  this  novel 
mode  of  working  is  adapted  to  an  ordinary 
double  acting  condensing  steam-engine. 

The  following  explanation  of  this  new 
system  of  working  ve  extract  frpm  the 
ingenious  inventor's  specification : — 

"  A,  fig.  1,  is  the  cylinder,  and  B  the 
piston ;  G  D,  are  the  passages  for  ad- 
mitting steam  into  the  cylinder  at  top 
and  bottom,  differing  in  this  only  from 
ordinary  steam-ways,  that  the  top  of  the 
lower  orifice  D  is  at  a  height  from  the 
bottom  of  the  cylinder,  equal  to  the 
thickness  of  the  piston,  a^d  about  three- 
fourths  of  the  breadth  of  the  said  steam- 
way  in  addition.    £  is  the  condenser; 


F  an  expanding  receiver,  into  which  the 
lower  steam-way  D  opens.  G  G  are  two 
slides,  coupled  togetner  by  means  of  a 
stufiing  box  in  the  manner  represented 
ih  the  engraving,  so  that  any  passage  of 
steam  fVom  one  side  of  the  stufiing  box 
to  the  Other  is  prevented;  these  slides 
open  and  close  altematelv  the  steam- 
ways  C  and  D  in  the  usual  manner,  but 
subject  to  certain  conditions  hereafter 
explained.  Supposing  the  piston  has  to 
make  its  dowiiward  stroke,  steam  is  let 
in  ftom  the  bbiler  to  the  top  of  the  cy- 
linder>  through  the  steam-way  G  by  the 
opening  of  the  top  slide,  aiid  is  allowed  to 
flow  in  unrestrictedly  till  Ihe  upper  sur- 
face of  the  piston  reaches  just  beiow  the 
top  side  of  the  steam*  way  D,  on  arriving 
at  which  point,  the  upper  steam-way  0 
is  closed,  and  as  the  piston  descends 
past  the  lower  steam- way  D,  it  is  opened 
so  as  to  allow  the  steam  to  pass  through 
it  from  the  upper  part  of  the  cylinder  A, 
into  the  expanding  receiver  F,  white  a 
portion  of  it  also  rushes  beneath  the 
piston  through  a  vertical  groove  ff,  cut 
in  the  cylinder  from  aiob,  as  shown  in 
the  plan,  fig.  2.  This  last  portion  assists 
in  producing  an  immediate  reverse  action 
of  the  piston,  and  in  carrying  the  top  of 
it  past  the  steam-way  D,  as  soon  as  it 
reaches  which  point,  a  passage  is  opened 
by  the  action  of  the  top  slide,  for  the 
steam  remaining  in  the  upper  part  of  fbe 
cylinder  to  pass  into  the  condenser; 
while,  at  the  same  time,  the  steam  which 
has  escaped  into  the  receiver  F,  rushes 
back  into  the  lower  part  of  the  cylinder 
beneath  the  piston,  and  by  its  expansive 
pressure  completes  the  upward  stroke. 
When  the  piston  anives  again  at  the  top 
of  the  cylinder,  the  lower  steam-way  D 
is  closed  by  the  action  of  the  slides,  and 
a  passage  opened  for  the  last  used  por- 
tion of  the  steam  into  the  condenser, 
while  at  the  same  time  the  upper  steam- 
way  G  is  opened  for  the  admission  of  a 
new  supply  of  steam  to  the  top  of  the 
cylinder;  when  the  same  operation  which 
has  been  just  described,  is  repeated. 
And  so  the  engine  will  continue  to  work 
steadily  and  unintermittingly  as  long  ats 
steam  is  supplied  from  the  boiler. 

"  In  order  to  work  an  engine  up6n 
this  plan  to  the  greatest  useful  effect,  the 
receiver  should  be  of  a  capacity  at  least 
one-half  larger  than  that  of  the  cylinder^ 
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Imt  it  may  be  adrantageoiuly  even  three 
tiniee  as  large,  where  saying  of  room  ie 
not  an  object;  and  where  two  engines 
are  employed,  as  in  steam  yessels,  the 
two  receivers  must  be  in  communication 
with  each  other.  The  vertical  groove  g, 
which  admits  steam  beneath  the  piston,  _ 
should  be  about  one-third  the  area  of 
the  steam-way  D.  The  slides  must  be 
so  adjusted,  that  the  upper  one  shall 
travel  as  much  before  tne  crank  as  to 
close  the  upper  steam^way  C,  simulta- 
neously with  the  opening  of  the  lower 
Bteam-way  D;  for  wnich  purpose  the  top 
of  the  upper  slide,  shoula  be  about  one- 
fifth  of  the  breadth  of  the  steam-way  C, 
above  that  steam-way  at  the  time  of  de* 
termining  the  length  of  the  slide  rod. 
The  face  of  the  top  side  of  the  upper 
slide  must  also  be  of  sufficient  breadth 
to  shut  off  all  communication  with  the 
condenser  till  the  top  of  the  piston  has 
in  its  return  stroke  upwards,  passed  the 
lower  steam-way  D. 

To  determine  this  breadth,  the  fol- 
lowing directions  are  given  in  the  speci- 
fication :  "  Mt^e  the  top  side  of  the  upper 
slide,  always  three-fourths  broader  than 
the  upper  steam-way ;  after  this,  take  a 
radius  of  half  the  stroke  of  the  piston, 
and  describe  a  circle  as  shown  at  fig.  3. 
Then  divide  this  circle  into  seven  equal 
parts,  neat  draw  a  cord  from  one  of  tnem 
and  bisect  it,  after  which  draw  through 
the  point  of  bisection  the  perpendicular 
A  C.  Now,  assuming  a  a,  to  represent 
the  space  which  the  crank  will  travel 
through  in  the  same  time  that  the  piston 
ie  travelling  from  B  to  C  and  back  again, 
then  the  extra  breadth  allowed  on  the 
•Ude  will  correspond  with  the  space 
which  the  piston  has  to  travel  in  the 
same  time,  and  consequenUy  the  space 
which  the  slides  have  to  travel  according 
to  the  size  of  the  steam-ways  may  be 
readily  ascertained.  Care  must  of  course 
be  taken  to  make  the  breadth  of  the 
middle  bridge  of  the  lower  steam-way 
D,  in  proportion  to  the  extra  space 
the  slide  has  to  travel.  It  is  also  neces- 
sary to  observe,  that  the  receiver  F 
should  have  a  communication  by  means 
of  a  stop-cock  with  the  steam-chest,  in 
order  that  previous  to  starting  the  en- 
gine, when  the  piston  might  happen  to 
be  at  the  bottom  of  the  cylinder,  steam 
may  be  let  into  the  receiver,  when  it  will 
find  its  wav  by  the  passage  g  under  the 
piston,  ana  by  its  preesure  put  it  in  mo- 


tion upwards.  Instead  of  a  groove  g 
being  cut  out  of  the  cylinder  to  admit 
the  steam  from  above  the  piston  to  be- 
neath it,  an  opening  of  the  same  area 
might  be  made  in  the  piston  itself,  with 
a  valve  to  open  and  sunt  it,  connected 
with  the  same  motion  which  opens  and 
shuts  the  lower  steam-way  D. 

<*  Again,  instead  of  the  piston  being  al- 
lowed to  descend  past  the  steam- way  D, 
arrangements  mignt  be  made,  so  that  in 
its  reaching  that  point,  an  opening,  or 
openings  should  be  made  for  the  passage 
of  the  steam  from  above  to  beneath  it, 
and  in  that  case  the  steam-wav  need  not 
be  higher  up  the  cylinder  tnan  usual. 
Fmally,  to  the  bottom  of  the  cylinder 
and  receiver  stop-cocks  must  be  attach- 
ed,  for  the  purpose  of  getting  rid  of  any 
condensed  steam  that  may  have  accu« 
mulated  in  dther,  previous  to  starting 
the  engine.'^ 


■VIDBNCB   OF  OUR  SBK8XS. 

Sir, — There  is  nothing  more  mislead- 
ing in  all  philosophy  than  the  commonly 
received  opinion  expressed  by  the  phrase 
**  evidence  of  our  senses.''  It  is  made 
use  of  to  express  the  immediate  know- 
ledge of  something  outside  of  and  be- 
yond ourself,  of  which  one  or  other  of 
our  senses  takes  cognisance.  It  implies 
that  our  eyes  see  external  bodies,  and 
know  them  by  their  coloxirs  and  forms; 
that  hearing  is  a  faculty  of  our  ears,  and 
sound  an  external  something  which  our 
ears  hear.  But  what  is  the  natural  fact  ? 
Seeing  is  not  a  faculty  possessed  by  the 
eye  balls,  neither  do  our  ears  hear ;  co- 
lou)r  does  not  belong  to  anything  mate- 
rial, nor  has  sound  any  existence  outside 
of  our  mind.  Neither  the  world,  nor 
anything  belonging  to  it,  is  to  us  visible  $ 
its  substance  possesses  nothing  even 
similar  to  our  sense-excited  perceptions, 
nor  are  any  of  our  senses  possessed  of 
the  faculty  of  perceiving;  they  neither 
see,  hear,  feel,  taste,  or  smell ;  and,  by 
their  agencv,  the  whole  we  know  informs 
us  only  ana  positively  what  does  not  be- 
long to  matter  and  bodies^a  truth  of 
first  rate  consequence  in  philosophising 
according  to  Nature. 

An  external  organ,  such  as  the  eye, 
ear,  nose,  or  tongue,  and  its  nerves  of 
sensation,  are  the  whole  which  consti- 
tute the  physiology  of  a  sense,  so  far  as 
perception  u  concerned.  The  nervee  of 
F  2 
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sensation  of  all  the  senses  are  inserted 
in  the  brain;  those  of  the  eye  in  the 
chromatic  or  colonr-exciting  organ;  of  the 
ear,  in  the  acoustic,  auditory,  or  sound- 
exciting  organ;  those  of  the  tongue,  in 
the  gustous  or  flavour-exciting  organ  of 
the  brain.  So  if  the  brain,  which  is 
common  to  the  whole  of  the  senses,  be 
deducted,  there  remain,  to  constitute 
any  of  our  senses,  only  the  nerves  of  sen- 
sation and  the  external  organ. 

The  function  of  a  sense  consists  in 
exciting  the  brain,  not  in  seeing  or  hear- 
ing. The  function  is  not  voluntary,  but 
the  consequence  of  the  nerves,  or  rather 
contents  of  the  nerves,  named  the  ner- 
vous fluid,  being  first  acted  on  by  exter- 
nal agency,  liius,  by  "  rays  of  light'* 
impinging  on  the  retina,  the  contents 
of  the  optic  nerve  are  made  to  act  on 
and  excite  the  chromatic  organ  of 
the  brain ;  by  "pulses  of  air"  against 
the  tympanum,  the  nervous  fluid  is 
made  to  act  on  and  excite  the  auditory 
organ  of  the  brain.  Similar  are  the 
functions  of  all  the  senses. 

The  consequence  of  the  brain  being 
excited  thuswise,  by  the  contents  of  the 
nerves  of  sensation  of  a  sense,  is  the  ori- 
ginating a  sensation  in  our  mind;  which 
is,  that  we  recognise  as  luminousness, 
light,  colour,  sound,  heat,  cold,  flavour, 
or  odour,  according  to  the  sense  con- 
cerned and  organ  of  the  brain  excited. 

The  use  of  the  sensation  is  to  supply 
us  in  sensible  efiects  with  substitutes  for 
what  does  not  belong  to  external  mate- 
rial nature,  and  in  all  cases  the  sensation 
seems  to  ourself  to  belong  to  and  be  a 
quality  of  the  outward  body,  which  is 
remotely  the  cause  of  the  sensation.  • 

Thus  far  is  a  brief  sketch  of  the  con- 
struction and  function  of  our  senses. 
Did  the  eyes  see,  the  optic  nerve  exciting 
the  brain  would  be  useless;  and  we  weU 
know  that  when  that  nerve  or  the  retina 
is  decayed,  there  is  nothing  visually  per- 
ceived, although  the  eye  Jballs  may  be 
perfectly  sane.  The  eve  is  but  a  lens 
to  the  optic  sense,  and  is  as  devoid  of 
sight  as  a  telescopic  lens.  That  hearing 
is  not  a  faculty  possessed  by  the  ear  is 
certain ;  first,  from  exciting  the  brain  by 
the  auditory  nerve  being  indispensable 
to  our  knowing  sound;  second,  from  the 
consequence  of  this  excitement  being 
productive  of  the  sensation  named  souno, 
of  which  we  cannot  avoid  having  imme- 
diate knowledge  when  excited;  third. 


from  there  being  nothing  outside  the 
ear  similar  to  a  sensation;  fourth,  from 
sound  being  nothing  substantive,  which 
decides  that  there  is  nothing  as  sound 
or  noise  outside  the  ear  for  the  ear  to 
hear. 

Colour  is  a  sensation  equally  as  sound ; 
both  are  excited  similarly  in  the  mind, 
and  both  would  be  useless,  then,  did 
they  belong  to  externals,  and  did  our 
senses  see  and  hear  them.  So  likewise 
are  heat,  cold,  flavour,  and  odour  but 
sense-excited  sensible  effects  or  sensa- 
tions; and  as  there  can  be  nothing  like 
a  sensation  but  a  sensation,  it  is  ration- 
ally conclusive  that  neither  luminous- 
ness, light,  colour,  sound,  heat,  cold, 
flavour,  nor  odour  belong  to  matter  or 
bodies. 

In  being  supplied  by  sensible  effects, 
with  qualities  foreign  to  the  material 
world,  the  wisdom  and  economy  of  na- 
ture is  evident.  Were  it  otherwise,  or 
as  is  generally  conceived,  there  should 
be  as  many  different  elements  of  colour 
as  we  know  by  means  of  a  prism:  one 
at  least  for  every  different  sound ;  a  dis- 
tinct element  for  every  different  flavour 
and  every  different  odour;  whereas  by 
substituting  sensations,  the  whole  of  the 
atoms  of  matter  need  be  but  of  the  same 
nature.  Atomic  substance  is  all  required, 
together  with  omniscient  arrangement, 
to  constitute  the  mechanical  system  of 
nature,  to  which  light,  colour,  sound, 
heat,  cold,  flavour,  and  odour  would  be 
as  usdesB  as  to  a  chronometer  or  wind- 
mUl. 

By  the  agency  of  the  optic  sense  we 
know  nothing  but  colour,  accompanied 
with  the  idea  of  form ;  and  from  colour 
being  the  result  of  the  chromatic  organ  of 
the  brain  having  been  excited  by  the  con- 
tents of  the  optic  nerve,  it  is  evidently  a 
sensation.  But  we  do  not  recognise  it 
as  being  within  ourself,  in  the  mind  or 
sensorium.  It  is  a  law  emanating  from 
our  wonderful  system  of  mind  and  or« 
ganation,  that  the  sensation  shall  seem  to 
belong  to  its  outward  promoting  cause. 
Sound  we  know  is  not  in  a  bell,  nor  in 
the  air,  yet  the  sensation  in  which  it  con- 
sists seems  to  be  external  sound,  and  in 
being  seemingly  so,  we  know  in  what 
direction  its  external  cause  is  situated. 
From  knowing  the  apparent  place  of  the 
sensation  colour,  we  have  our  knowledge 
of  the  existence  and  situation  of  the  dif- 
ferent bodies  with  which  we  are  sur- 
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rounded;  and  we  imagine  bodies  are 
coloured  and  seen,  because  that  witb 
them  we  cannot  avoid  identifying  the 
sensations  of  colour  they  are  instrumen- 
tal in  promoting  in  our  mind. 

That  bodies  exist  outside  of  us  is  un- 
deniable, but  that  they  are  not  objects 
of  perception  is  made  manifest  by  our 
knowing  nothing  by  our  senses,  and  by 
their  agency  only  mental  effects.  That 
ererv  object  we  perceive  is  what  is  ex- 
dtea  in  our  mind  is  evident,  from  the 
functions  themselves  of  the  senses,  and 
from  our  having  no  other  perceptions 
but  such  as  are  sense  excited. 

That  our  minds'  sense-excited  percep- 
tions seem  to  be  outside  of  us,  and  be- 
long to  their  outward  causes  but  seem- 
ingly, is  proved  by  a  variety  of  familiar 
circumstances.  In  dreams,  a  departed 
friend  seems  to  be  before  us— seems  to 
be  seen  and  heard ;  in  which  case  the 
mental  perception  is  outside  of  us  appa- 
rently. With  a  plane  mirror,  an  image 
of  our  face  seems  to  be  far  behind  the 
glass ;  with  a  concave  mirror,  it  seems 
to  be  in  the  air  between  the  glass  and 
spectator.  In  both  instances  it  is  evi- 
dent there  is  no  image  seen ;  by  reason 
of  perceiving  or  seeing  being  by  the 
mind  only,  it  is  equ^y  evident  the 
image  known  can  be  in  the  spectator's 
mind  only,  yet  to  him  it  is  seemingly 
before  his  face.  With  a  shilling  on  the 
table,  and  a  convex  lens  before  the  lens 
of  our  eye,  our  perception  is  that  which 
is  not  before  our  face,  a  coin  of  the  half- 
crown  size;  with  a  different  lens  the  ob- 
ject perceived  is  of  the  sixpence  size;  in 
neither  case  is  the  shilling  perceived, 
neither  is  it  altered  in  size ;  the  changed 
sensation  is  the  object  perceived,  and 
is  before  our  face  apparently.  So  with 
the  naked  eye,  at  all  times,  the  mental 
effect  is  the  object  known ;  it  seems  to 
be  the  colour  of  its  outward  cause; 
which  cause,  from  having  nothing  in 
common  with  the  sensation,  colour  is 
uncoloured,  therefore  is  unseen. 

From  what  has  been  stated—deduced 
wholly  from  the  natural  functions  of  the 
senses — it  is  conclusive,  not  only  that 
externals  are  altogether  invisible,  but 
they  possess  nothing  whatever  similar  to 
the  perceptions  they  promote  in  our 
mind;  for  as  we  know  but  sensations, 
and  sensations  have  no  tikeness  but  in 
sensations,  so  nothing  of  the  sensible 
effects — luminousness,    light,    colour. 


sound,  heat,  cold,  acidity,  flavour,  or 
odour  —  belong  to  matter  or  bodies. 
Whence,  it  may  be  asked,  can  bodies 
derive  such  qualities?  Elementary 
atoms,  of  which  all  bodies  are  formed, 
possess  nothing  of  the  kind,  and  matter 
cannot  originate  any  quality  not  belong- 
ing to  it  naturally,  essentially,  and  unal- 
terably. No  elementary  writer  ever  con- 
sidered any  of  the  foregoing,  qualities  or 
properties  of  matter,  yet  aU  impute  to 
Dodies,  qualities,  and  properties,  the 
like  of  their  sensations.  The  conse- 
quence is,  that  modem  philosophy  is 
not  the  philosophy  of  mechanical  nature ; 
it  is  less  physical  than  metaphysical 
philosophy. 

Wlutt  our  mind  knows  if  the  whole  we  cim  know— ^ 

Its  knowledge  consists  in  sensation ; 
The  cause  of  its  knowledge  we  never  can  know, 
*For  out  of  the  mind  is  its  station. 

Of  this  we  are  certain— from  this  we  should  reason. 

And  not  let  our  sensations  flatter— 
That  nothing  of  all  by  our  senses  we  know 

Belongs,  or  to  bodies  or  matter. 


January  10, 1841. 


T.  H.  Pablby. 


ON  THB  USB  OF  THB   OXY-HYDROGBN 
AND  OTHER  BLOW-PIPB8. 

Sir, — I  hasten  to  warn  your  corres- 
pondent in  No.  911*  Mr.  Thomas  Kegg, 
against  any  attempt  to  apply  his  sugar 
canes  and  tobacco  as  a  safety  apparatus 
in  the  ozy-hydrogen  blow-pipe,  lest  his 
ingenuity  should  lead  to  his  destruction. 
The  ozy-hydrogen  blow-pipe  is,  at  best, 
a  dangerous  instrument,  and  I  strongly 
advise  Mr.  Kegg  not  to  meddle  with  it; 
but  I  will  endeavour  to  explain  to  him 
the  principle  upon  which  the  safety  ap« 
paratus  of  this  blow-pipe  is  constructed, 
and  then  point  out  two  or  three  cheaper 
and  safer  kinds. 

First,  then,  as  to  the  principle  of  the 
safety  apparatus,  upon  which  is  also 
founded  the  construction  of  Davy's  safety 
lamp.  We  majr  have  combustion  of  two 
kinas,  viz.,  with,  and  without  flame; 
combustion  with  flame  requires  a  very 
high  temperature  for  its  existence,  and 
if  the  burning  body  is  cooled  below  this 
degree  of  heat,  the  flame  is  instantly  ex- 
tinguished. This  cooling  may  be  effected 
by  the  contact  of  a  body  that  will  ab- 
stract the  heat, — thus  water  thrown  on 
a  fire  expands  into  steam,  and  thereby 
absorbing  much  heat  quenches  the 
flame ;  or  if  a  body  that  easily  conducts 
heat,  such  as  a  mass  of  metal,  is  brought 
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into  coBtact  with  flame,  the  metal  carries 
off  the  heaty  and  the  ignited  matter  heing 
cooled  helow  the  point  necessary  for 
flame,  it  is  extinguished ;  this  may  be 
shown  with  a  minute  flame  formed  hy  a 
single  thread  of  cotton  in  oil,  for  if  we 
bring  into  contact  with  it  a  bullet,  or 
other  mass  of  cold  metal,  the  light  will 
instantly  be  extingoished — indeed  when 
very  minute,  it  is  destroyed  if  surrounded 
by  a  ring  of  metal  of  small  diameter. 
But  a  more  interesting  experiment  can 
be  made  with  a  piece  of  wire  gause,  hav- 
ing 30  or  40  meshes  to  the  square  inch. 
Hold  this  flat  and  bring  it  down  upon 
the  flame  of  a  candle,  or  oetter  still,  upon 
a  burning  jet  of  gas — the  flame  will  not 
*  pass  through  the  gause,  in  consequence 
of  the  cooling  power  of  the  metal,  which 
may  be  provea  by  continuing  to  hold  the 
gause  in  the  flame  until  it  becomes  red 
hot ;  the  burning  gas  will  now  easily  pass 
through  it ;  but  so  bug  as  the  metal  is 
moderately  cool  it  may  be  Dressed  down 
even  to  the  base  of  the  name  without 
any  combustion  of  the  gas  taking  place 
on  its  upper  surface. 

This  is  a  very  instructive  experiment, 
for  on  looking  down  through  the  gauze 
we  see  the  flame  to  be  a  hollow  cylinder, 
the  interior  being  dark,  and  filled  with 
unignited  gas.  It  has  thus  been  shown 
that  a  cola  metallic  surface  will  by  con- 
tact extinguish  flame;  but  if  these  ex- 
periments are  attempted  with  a  gauze 
that  does  not  readily  conduct  heat,  the 
flame  will  pass  through  it,  and  ignite  any 
inflammable  body  that  may  be  on  its 
upper  surface.  It  is  the  cooling  power 
of  metal  that  Sir  H.  Davy  applied  to  his 
safety  lamp,  and  it  is  this  same  power 
whicn  makes  the  gauze  and  wires  in  the 
oxy-hydrogen  apparatus  a  protection 
against  explosions,  for  should  the  flame 
be  drawn  inwards  towards  the  reservoir 
of  gases,  it  is  instantly  extinguished  by 
the  mass  of  wires  through  which  it  must 
pass.  But  there  are  circumstances  un- 
der which  this  apparatus  is  no  longer  a 
security,  and  Professor  Daniels'  oxy- 
hydrogen  blow-pipe  is  safer,  for  here 
the  gases  are  contained  in  separate  ves- 
sels, and  they  are  only  dangerously  ex- 
plosive when  mixed.  But  I  again  repeat 
that  the  oxy-hydrogen  blow-pipe,  in  any 
form,  had  better  be  kept  out  of  unprac- 
tised hands,  and  that  a  mass  of  tobacco, 
or  any  other  body,  not  a  good  conductor 
of  heat,  is  inefficient  as  a  protection 


aguntt  the  passage  of  flone.  In  th« 
next  place,  as  to  the  best  kind  of  blow- 
pipe—if Mr.  Ke|fg  desires  to  have  a 
sdentific  toy,  let  hun  pass  a  jet  of  oxygen 
gas  through  the  flame  of  an  oil  lamp ; 
this  will  give  an  intense  heat,  but  the 
manufacture  of  the  gas  is  expensiye,  and 
troublesome  unless  made  on  a  large 
scale.  As  Mr.  K.  already  possesses  a 
spirit  blow-pipe,  let  him  use  naptha  in- 
stead of  spirits  of  wine,  which  is  equally 
effective,  and  much  cheaper;  or  if  he 
has  gas  in  his  workshop,  a  blast  of  air 
from  a  small  double  bellows,  passing 
through  two  or  three  jets  of  gas  flame, 
will  form  an  excellent  blow-pipe ;  the  jets 
should  be  on  a  line  with  each  other,  and 
the  blast  passing  through  all  impinge  on 
his  drills.  This  hint  may,  perhaps,  suf- 
fice, as  he  appears  conversant  with  the 
use  of  blow-pipes ;  if  it  is  not,  I  shall  be 
happy  to  tell  him  more. 

Remaining,  Sir,  yours,  &c., 

Marty N  J.  Roberts. 

Norwood,  Surrey,  35th  January,  1841. 


OXY-HYDROOBN  AND  OTHBR  BLOW- 
PIPES— hemming's  safety  cham- 
ber. 

Sir, — On  first  reading  the  communi- 
cation of  Mr.  Kegg,  at  page  68  of  your 
last  Number,  containing  a  proposal  to 
construct  the  sttfety  chamber  of  an  oxy- 
hydrogen  blow-pipe  ''with  washers  of 
sugar  cane  packed  with  tobacco,^'  I 
thought  he  was  **  poking  fun"  at  us. 
As  there  is,  however,  all  the  simplicity 
of  earnestness  about  his  communication, 
I  hasten  to  warn  him  against  carrying 
any  such  plan  into  execution,  lest  hi 
should  prove  his  own  executioner.  Un- 
fortunately, the  erroneous  notion  whidi 
Mr.  Kegg  entertains,  respecting  the  ac- 
tion ana  oflEice  of  the  safety  chamber, 
too  commonly  prevails;  it  is  looked 
upon  as  a  sort  ot  sifting  or  filtering  ope^ 
ration,  instead  of  what  it  really  is,  and 
must  be  to  prevent  danger,  a  cooling 
process. 

Tbe  action  of  the  wire  gause  in  Davy's 
safety  lamp  is  viewed  by  thousands  of 
persons  in  precisely  the  same  light  as  a 
«fere,  whereas  it  is  in  reality  a  condenser. 
It  is  ignorantly  supposed,  that  the  par- 
ticles of  flame  are  of  some  definite  size, 
and,  therefore,  like  ponderable  matters, 
can  only  pass  through  apertures  of  c^n 
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UUB  dimensions  i  and  that,  aa  a  aieve 
prevents  the  transmission  of  particles  of 
matter  that  are  larger  than  the  interstices 
of  the  wire  ffauge,  so  the  wire  gause  of 
the  safety  lamp  preyents  the  passage 
through  it  of  the  ultimate  atoms  of  flamsj 
from  their  heing  larger  than  the  inter- 
stices which  it  presents  to  them. 

Flame  requires  a  very  ^reat  degree  of 
iieat  for  Its  existence,  and  if  that  quantity 
of  heat  is  sufficiently  redpced,  hv  the 
presence  of  some  cold  body  which  will 
rapidly  abstract  and  carry  it  off,  the 
flame  is  inevitably  extinguished.  The 
most  pleasing  ana  convincing  illustra- 
tion of  this  fact  may  be  performed  in  the 
following  manner : — Take  a  single  thread 
of  coarse  cotton  dipped  in  oil  or  tallow, 
and  light  it;  bring  over  it  a  stout  me- 
tal ring,  the  opening  of  which  is  slightly 
larger  than  the  diameter  of  the  flame; 
on  placing  this  ring  around  the  flame,  it 
will  be  instantly  extinguished.  Now  in 
this  case  we  have  an  aperture  palpably 
larger  than  the  flame,  and  such  an  one, 
as  for  any  mechanical  impediment,  it 
might  readily  pass  through.  The  rapid 
abstraction  of  heat  by  the  metal,  how* 
ever,  below  the  point  at  which  flame  can 
subsist,  causes  its  immediate  extinction. 
It  is  the  application  of  this  beautiful  dis- 
covery of  the  cooling  process,  as  a  pro- 
SiTty  of  wire  g^use,  by  Sir  Humphrey 
avy,  that  furnished  at  once  the  means 
of  protecting  the  miner  from  the  dan- 
gers previously  attending  his  operations; 
and  also,  by  an  extension  of  the  same 
principle,  enabled  the  extraordinary  pow- 
ers of  the  oxy-hvdrogen  blow-pipe  to  be 
successfully  and  sately  applied  to  the 
purposes  of  scientific  analysis. 

The  most  perfect  application  of  the 
power  of  good  conductors  to  the  con- 
struction of  safety  chambers  for  these 
blow-pipes,  seems  to  be  that  of  Mr. 
Hemming,  for  which  he  received  the 
large  silver  medal  of  the  Society  of  Arts, 
about  ten  years  since.  His  safety  cham- 
ber consisted  of  a  brass  cylinaer  four 
inches  long  and  three-quarters  of  an  inch 
in  diameter,  filled  with  lengths  of  the 
finest  brass  wire.  After  as  many  wires 
as  poasible  had  been  inserted,  a  pointed 
roa  was  driven  down  the  centre  of  the 
mass,  which  wedged  all  the  wires  closely  . 
together,  converting  the  interstices  be- 
tween the  wires  into  a  very  numerous 
series  of  minute  capillary  tubes,  four 
inches  in  length,  which  permit  the  mixed 
gases  to  flow  through  them,  but^present 


such  a  formidable  mass  of  metal  surfaces 
— and  consequently  of  conducting  and 
cooling  surface,  as  most  effectually  to 
prevent  the  transmission  of  flame.  The 
interstices  between  these  wires  are  in- 
finitely smaller  than  the  apertures  in  the 
very  finest  wire  gauxe,  and  if  not  alto- 
gether, it  would  DO  almost  impossible, 
under  any  circumstances,  to  force  a  flame 
through  such  capillary  spaces. 

Although  I  have  been  thus  explicit, 
however,  I  beg  to  inform  Mr.  Kegg,  that 
the  oxy-hydrogen  blow-pipe  is  by  no 
means  adapted  to  his  purposes ;  on  pre- 
senting a  small  piece  of  steel,  such  as  a 
drill,  to  so  powerful  an  agent,  instead  of 
hardening  it»  combustion  would  instantly 
ensue. 

The  best  kind  of  blow-pipe  for  sncii 
purposes  is  a  small  pair  of  double  bel- 
lows, worked  by  a  foot- crank  and  fly- 
wheel, and  a  tdlow  lamp— or,  what  is 
far  better,  a  gas  jet.  With  such  an  ap- 
paratus, fifty  —  or  even  five  hundred 
drills  per  day  may  be  hardened  and  tem- 
pered with  great  facility ;  and  the  gas 
flame  is  preferable  to  every  other,  as 
there  is  no  oxidation  or  scaling  of  the 
drills  indueed  by  its  action. 
I  am,  Sir, 

Yours,  respectfully, 

Wm.  Baddblsy. 


DB8CRIPTION  OP  AN  APPARATUS  FOR 
THE  PREVENTION  OF  RAILWAY  AC- 
CIDENTS —  INVENTED  BY  J.  W. 
m'OAULEY,  ESQ.,  BROFB880R  OP  NA- 
TURAL PHILOSOPHY  TO  THB  NA- 
TIONAL BOARD  OF  EDUCATION, 
DUBLIN. 

A  great  number  of  very  terrible  acci- 
dents have  lately  occurred  on  railways, 
most  of  these  have  arisen  from  the  en- 
gineer forgetting  or  neglecting  to  shut 
off  the  steam  when  the  engine  had  ar- 
rived at  the  end  of  the  line ;  or  from  the 
impossibility  of  preyenting.the  approach- 
ing train  from  running  into  that  which 
had  been  accidentally  delayed.  On  con- 
sidering the  subject,  in  tne  hope  of  de- 
vising some  means  for  preventmg  these 
tremendous  sacrifices  of  life  and  pro- 
perty, it  appeared  to  me  very  possible  to 
construct  an  apparatus  of  great  sim- 
plicity, which  would  secure  the  attain- 
ment of  so  desirable  an  object.  The 
great  principle  of  such  an  apparatus 
must  necessarily  be,  the  shutting  off  the 
steam  independently  of  any  care  or  (d* 
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iention  on  the  part  of  the  driver,  and 
even,  when  required,  without  any  com* 
munication  being  held  with  those  on  the 
engine.  The  application  of  such  a  con- 
trivance would  contribute  more  to  the 
safety  of  the  passengers,  and  would  re- 
store their  confidence  more  perfectly, 
than  any  system  of  signals  whatever,  it 
must  consist  of  two  portions,  one  laid 
between  the  rails  at  the  termini,  stations, 
and,  I  wouid  say,  at  every  quarter  of  a 
mile  along  the  line,  and  capable,  except 
at  the  termini,  of  being  throw  out  of  ac- 
tion with  great  faciUty  ;  it  might  even  be 
so  arranged  that  the  opening  of  a  f^ate, 
the  withdrawing  of  a  bridge,  or,  in  a 
word,  anything  that  would  render  the 
approach  of  a  train  dangerous,   might 

Fig. 


throw  a  neighbouring  one  into  action, 
and  thus  the  coming  up  of  a  train  in  such 
circumstances  would  be  rendered  impos- 
sible. The  other  portion  must  be  fixed 
to  the  engine  itself,  oeing  connected  with 
the  regulator  or  valve  which  supplies 
steam  to  the  cylinders,  and,  projecting 
below  the  floor  of  the  engine,  must,  at  the 
proper  time,  be  acted  upon  by  the  por- 
tion which  lies  between  the  rails.  A  num- 
ber of  contrivances,  in  accordance  with 
these  principles,  might  be  suggested ;  I 
shall  select  only  two,  divesting  them  of 
all  technicalities,  and  paying  no  attention 
whatever  to  the  detuls,  mode  of  fixing  to 
the  engine,  &c.,  m^  only  object  being 
to  convey  a  correct  idea  of  this  mode  of 
action. 


b^^ 


:    a 


Let  R,  fig.  1,  be  the  handle  of  the  re- 
gulator, placed  in  front  of  the  boiler, 
and  over  the  furnace  door;  let  a  toothed 
wheel  Q  be  fixed  immovably  behind  it, 
so  that  turning  either  this  wheel  or  the 
handle  will  shut  off  the  steam ;  let  £  be 
a  rack  attached  to  a  rod  which  projects 
below  the  floor  of  the  engine,  and  carries 
a  roller  D.  As  the  engine  passes  over  a 
thin  and  sufficientiy  long  inclined  plane 
A  C  B,  fixed  parallel  to,  and  between 
liie  rails,  the  roller  D  ascends  A  G, 
raises  the  rod  D  £,  and  the  rack  £  as  it 
ascends  turns  the  toothed  wheel  Q,  and 
shuts  off  the  steam  at  the  proper  time, 
without  the  slightest  attention  being 
paid  by  the  driver.  The  inclined  plane 
A  C  being  tolerably  long,  will  prevent 
the  motion  of  the  rack  £  and  toothed 
wheel  Q  from  being  inconveniently  ra- 
pid. It  may  be  thrown  out  of  action  by 
being  laid  on  the  ground  «<i^t  either  side. 


hinges  bemg  fixed  at  A  and  B.  As 
already  mentioned,  it  may  be  connected, 
though  at  some  distance  from  it,  with  a 
bridge  or  a  gate,  &c.  Should  the  least 
inconvenience  arise  from  the  unexpected 
motion  of  the  handle  R,  when  Q  is  set  in 
motion,  it  may  be  so  connected  by  a 
latchet  wheel  with  the  axis  of  the  regu- 
lator, that  it  will  allow  the  motion  of  Q, 
in  one  direction  without  being  moved 
itself.  The  planes  of  the  wheel  Q,  and 
of  the  roller  D,  will  be  at  right  angles, 
though  otherwise  represented  in  the 
figure. 

Or,  secondly,  let  R',  &g,  2,  be  the 
handle  of  tbe  regulator;  let  Q'  be  a  pul- 
ley, to  which  a  chain  is  fixed;  it  is  to  be 
connected  with  the  regulator  in  the  same 
way  as  Q,  ^g,  1 ;  let  the  other  extremity 
of  the  chain  be  attached  to  a  bell-crank 
movement  D'  N  H,  turning  on  N  as  a 
centre  I  and  fixed  to  the  floor  of  the  en- 
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gine.  While  the  latter  passes  over  the 
inclined  plane  A'  C  B',  fixed  between 
the  rails  in  the  same  way  as  A  C  B  fig.  1^ 
the  roller  jy  very  graduallv  ascends  A'  C^ 
the  point  H  is  depressea^  the  pulley  Q! 
is  turned  round,  and  thus  the  steam  is 
shut  off. 

At  positions  on  the  line  where  it  might 
be  necessary  to  turn  on  the  steam  again, 
to  bring  the  train  to  its  proper  position, 
two  or  three  of  the  inclined  planes  might 
be  laid  down  in  succession,  that  the  turn- 
ing off  the  steam  again  and  again  might 
be  insured,  if  necessary.  Perhaps,  also, 
in  some  cases,  it  might  be  found  more 
conyenient  to  throw  the  valves  out  of 
action  than  to  turn  the  regulators,  for 
the  purpose  of  stopping  the  engine. 

It  is  evident  that  the  apparatus  sug- 
gested, considering  its  importance,  is 


extremely  simple,  and  may  be  construct- 
ed at  a  very  trifling  expense.  Were 
the  inclined  planes  fixed  along  the  line 
at  convenient  distances,  and  so  arranged 
as  to  be  easily  thrown  into  and  out  of 
action,  if  a  train  should  be  in  any  case 
unexpectedly  delayed,  the  guard  might 
throw  into  action  the  inclined  plane  next 
behind,  or  the  engine  itself  might  be 
made  to  do  this  as  it  passed  along,  and 
thus  the  steam  of  every  approaching 
train  would  be  thrown  off,  and  due  notice 
would  be  given  of  danger  being  near;  or 
should  persons  along  the  line — the  rail- 
way police,  for  instance — perceive  any 
cause,  on  account  of  which  it  might  be 
necessary  to  detain  an  approaching  train, 
they  could  arrest  its  progress  with  the 
greatest  facility. 


LOCOMOTIVB  CHAIR  FOR  INVALIDS. 


Sir,<»I  offer  my  mite  to  the  relief  of 
suffering  in  the  case  of  your  correspon- 
dent "H.  N.'s  "  boy.  In  answer  to  his 
Question  in  No.  911,  I  beg  to  say  that 
le  simplest  and  cheapest  invalid  chair 
for  the  purpose  he  requires  is,  I  believe, 
called  "  a  Merlin.*'  It  is  a  comfortable 
arm*chair  suspended  upon  three  wheels, 
one  of  which  is  in  front,  turning  upon  a 
pivot,  with  a  handle  reaching  to  the  in- 
valid ;  this  is  to  act  as  a  rudder  or  guide 
wheel.  The  chair  is  supported  upon 
two  other  wheels,  of  such  a  diameter 
that  the  upper  part  of  the  circumference. 


or  tire,  is  on  a  level  with  the  invalid's 
elbows.  To  move  the  chair,  let  him 
grasp  the  upper  part  of  the  tire  of  one  of 
the  wheels — by  this  turn  it — and  he  will 
thus  with  trifling  exertion,  urge  on  the 
chair  while  he  guides  it  with  the  front 
wheel.  Within  reach  of  the  invalid,  a 
board  may  be  fastened  by  two  pins 
fitting  into  the  sides  of  the  chair,  and 
this  will  form  a  desk,  or  table  for  his 
books  and  tools. 

I  am.  Sir, 

Your  obedient  servant, 
M.  J.  R. 
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WALKXR'8   RISING   AND   FALLING   PADDLX-8BAFT. 


Sir, — I  have  been  thinkingp,  since  I 
read  Mr.  Holebrook'«  paper  in  vour 
Q06th  number,  on  the  best  means  of  ad- 
apting  paddle-wheels  to  loaded  and  un- 
loaded steam-yessels,  that  a  plan  like  thp 
one  shown  in  thq  accompanying  sketch, 
might  be  very  easily  managed,  so  as  to  ac- 
complish the  required  a4aptation  without 
altenng  the  diameter  of  the  wheels; 
bearing  in  mind,  that  it  is  only  applicable 
where  there  is  room  under  tne  deck. 

D  is  intended  to  represent  the  line  of 
deck,  P  the  plupimpr  block,  and  B  the 
bearing  brasses ;  the  dotted  lines  show 
the  mortices  for  moveable  wedges. 

Let  plummer  blocks  be  fixed  in  the 
usual  way,  with  the  upright  long  enough 
to  admit  of  the  crank  shaft  being  raised 
two  or  three  feet  if  required,  with  proper 
mortices  eight  or  ten  inches  apart,  to 
slide  the  wedges  in  under  the  bearing 
brasses  when  raised-  Let  the  top  of  the 
connecting    rod    have    corresponding 


slides,  with  mortices  to  fix  the  brasses 
when  raised,  with  jibs  and  keys  as  gene- 
rally used;  it  would  also  require  two 
large  screws,  one  at  each  side  of  the  ves- 
sel, to  raise  the  shafts  to  the  mortice  re- 
quired, in  order  to  secure  it  properly 
with  the  wedges  or  any  other  means  that 
might  be  considered  best.  By  this 
means  the  immersion  of  the  paddles 
might  cdways  be  regulated  to  suit  th0 
load  line  of  the  vessel,  without  altering 
the  diameter  of  the  paddle-wheels. 

In  good  hands  all  this  might  be  easiljr 
accomplished  at  little  expense,  and  re- 
taining strength  and  stability  enouj^h  for 
all  purposes.  If  you  think  this  hint 
worth  a  place  in  your  valuable  Magar 
zine,  we  shall  perhaps  hear  more  about 
it  from  abler  hands. 
I  am.  Sir, 

Your  most  obedient  servant, 
J.  Walker. 

Grooked-Ume,  Dec.  29, 1S40. 


RB8ISTANCB   OF  AIR  TO  MOTION. 


Sir,— An  article  on  Plane  Metallic 
Surfaces  in  Number  910  bears  so  pow- 
erfully on  my  Theorv  of  the  Universe, 
(vol.  xxxii,  p.  655)  that  I  cannot  resist 
referring  to  it.  "  Before  they  come  into 
contact  the  upper  plate  will  become 
buoyant,  and  will  float  on  the  air  with- 


out support  from  the  hand.  (M>te..-The 
surface  plates  referred  to  were  14  inches 
by  9  inches,  weighing  49  lbs.  each.)  This 
remarkable  effect  would  seem  to  depend 
on  the  close  approximation  of  .the  two 
surfaces  without  contact  in  any  part— a 
condition  which  could  not  be  ootained 
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widuHitactmieieeiiraeyiDbotb/'  Now, 
aa  trsveniog  fluids  cannot  retuni  on 
their  own  path,  and  must  pass  each 
other  when  they  meet,  the  fewer  and 
smaller  the  interstices  —  that  is,  the 
smoother  the  surface-- the  greater  must 
be  the  difficulty  of  the  escape  of  the 
fluids,  and,  consequently,  the  stronger 
the  support  to  the  descending  surface. 

To  those  who  are  unacquainted  with 
the  force  which  may  be  acquired  by  mo* 
lion  or  pressure  from  the  air,  the  sup- 
port of  such  a  weight  must  appear  asto- 
nishing; but  when  we  consider  (as  your 
readers  know)  that  a  man  by  &  sudden 
motion  with  a  sledge  hammer  acquires 
a  momentary  force  equal  to  upwards  of 
a  hundred  tons,  the  wonder  ceases,  or 
rather  is  conyerted  into  a  new  channel. 

Exactly  the  reverse  of  this  takes  place 
when  (as  in  an  exhausted  receiver)  the 
traversmg  fluids  having  been  expelled,  a 
feather  ialls  as  easily  as  any  other  sub- 


I  remain,  Sur,  your  obliged, 

E.  A.  M., 

— ♦ — 

raBVEllTION  OF  EAILWAY   ACCIDENTS. 

Sir, — 1^  consequence  of  the  letter  signed 
«<  T.  R.,"  dated  Manchester,  Dee.  19,  1840, 
and  your  note  immediately  following,  which 
appeared  in  the  Mechanic$'  MagaxvM  of  tjie 
2drd  January  inst,  I  think  it  but  right  to 
inform  you,  Uiat  so  far  bock  as  the  12th  of 
November  last,  I  obtained  a  patent,  by  which 
I  claim  (amongst  other  things,)  the  cutting 
oS,  or  regulating,  oi  aflbcting  the  steam  of  a 
locomotive  by  means  of  machinery  attached 
to  such  locomotive,  acting  on  machinery  at^ 
tached  to  the  line  of  railway,  and  that  the 
plan  mentioned  by  your  correspondent, 
**  T.  B.,"  is  one  by  which  I  propose  carrying 
out  my  invention. 

I  am.  Sir,  your  obedient  servant, 

EuQs.  BiaoH. 

3,  Cannon  Eow,  Westminster, 
January  86, 1841. 


BOWAftiyS  STSTBM   OF  COWDEVSATIOM — 
ME.  HOWAED  IN  KEPLY  TO  HE.  STUIMOTOM. 

Sir, — A  flnid  word  or  two,  if  you  please, 
in  reply  to  Mr.  Symington's  last  communi- 
cation. He  states  that  "  any  character  the 
Vesta  may  now  have  for  speed,  has  been  ac- 
quired since  her  apparatus,  in  ufhatever  f  ar- 
ticular it  may  have  been  perfect,  was  re- 
moved.*' This  would  imply  that  my  con- 
densers (by  re-injection)  have  been  removed 
from  this  vessel,  as  well  as  by  the  vaporisers, 
the  latter  Miy  as  I  before  stated,  not  having 
perfectly  answered.    So  fSur  from  this  being 
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fbB  ease  with  the  oondesseis,  th^  have  been 
in  conjunction  with  her  boilers  (as formerly 
with  the  vaporisers  in  the  VestOf  the  Cohtm- 
butt  imd  the  Comet,)  in  continual'  and  suc- 
cessful action,  and  will  shortly  be  again  so 
on  this  vessel  resuming  her  station. 

As  to  the  other  points,  the  giving  up,  for 
instance,  of  the  name  of  my  informant,  on 
the  subject  of  the  performance  of  the  City  qf 
Londonderry,  who  is  a  leading  director  of  the 
Peninsula  Company,  Mr.  Symington  has 
rendered  this  unnecessary,  by  not  even  at^ 
tempting,  and  so  far  he  is  peifoctiy  correct, 
a  direct  contradiction  of  my  statements.  For 
the  rest,  I  leave  the  further  development  of 
the  truth  to  time,  but  I  withdraw  not  one 
particle  of  my  assertions.. 

I  will  conclude  these  remarks,  by  observ- 
v^gt  generally,  that  any  variation  m  the  treat- 
ment of  the  cooling  surfkce,  the  more  espe- 
eially  if  such  be  not  itse{f  a  new  method  of 
cooling  liquids,  cannot  afiect  my  pfitent 
Thus  the  surface  may  obviously  be  taken,  to 
the  cold  water,  or  the  cold  water  to  it  Again, 
as  another  variety,  the  water  firom  the  hot 
cisteru,  or  condenser  may  obviously  be  nuide 
to  flow  on  the  outside  of  the  pipes,  or  other 
cooling  surface,  and  the  cold  water  within 
the  boiler,  the  eiBfect  being  precisely  the  same 
as  the  reverse ;  and  I  have  in  hand  a  plan  by 
which  thu  arrangement  may  in  many  cases 
be  very  well  appUed,  and  witn  some  advan- 
tages. A  condenser  has  been  constructed 
on  these  woi^s  in  which  either  position  of 
the  cold  and  warm  water  can  be  made  avail- 
able. A  condenser  under  another  arrange- 
ment as  to  the  cooling  sur/aoet,  and  not  my 
own  design,  but  of  much  ingenuity,  was 
some  time  back  constructed  by  an  eminent 
house  (engineers)  for  their  own  works,  but 
unfortunately  they  could  not  obtain  a  suflt- 
cient  supply  of  cold  water,  and  it  therefore 
lies  in  abeyance. 

Such  variations  are  duly  guarded  by  the 
wording  of  my  specification,  and  fhrther,  (as 
Mr.  E^tor,  you  have  confirmed  in  some  pre- 
vious remarks  from  me,  in  your  Magazine,  of 
the  like  nature,)  the  patent  law  has  justiy  pro- 
vided for  such  oontingenoiesjbut  on  this  most 
essential  condition,  a  condition  on  which  alone 
I  wiU  rely,  that  the  patentee  shall  have  first 
publicly  and  practically  carried  his  invention 
uto  eflbct  Vere  it  otherwise,  the  patent 
law  would  be  a  delusion  indeed. 

I  am,  Sir,  your  most  obedient  servant, 

Thomas  Howaed. 

Ein^  and  Queen  Iron  Works,  Bothexfalthe, 
January  tfS,  1641. 


absteacts  of  specifications  of  enolisr 

PATENTS   EECBNTLT   ENROLLED. 

William  Ash,  of  Sheffield,  Manu- 
facturer, for  improvements  in  augers  and 
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tooUfor  horing.'-l^etty  Bag  Office,  Dec.  24, 
1840. 

These  improyements  consist  in  the  com- 
bination of  cutters  and  glides  with  a  shank 
or  spindle.  The  cutters  are  rectangular 
pieces  of  steel  somewhat  resembling  the 
cutting  side  of  a  centre-bit  The  guides  are 
helicu  pieces  on  the  outsidci  of  various 
sizes,  the  interior  of  which  fits  the  shank  or 
spindle.  The  spindle  has  a  pointed  screw  at 
the  end,  the  size  of  the  thread  varying  ac- 
cording to  the  kind  of  wood  to  be  operated 
upon ;  at  some  distance  up,  on  the  side  of  the 
Bpindlei  there  is  a  circular  stop,  there  is  also 
a  square  opening  just  above  the  worm,  pass- 
ing througn  the  spindle.  The  helical  guide, 
of  the  size  required,  is  first  put  on  the  spindle, 
and  a  cutter  mserted  in  the  square  aperture 
below  it,  where  it  is  firmly  fixed  by  driving 
in  a  wedge.  If  a  larger  or  smaller  hole  is 
required,  the  wedge  is  struck  out,  when  the 
cutter,  &c  may  be  easily  removed,  and  re- 
placed with  g^des  and  cutters  of  the  size  re- 
quired. Another  form  of  guide  is  shown, 
consisting  of  a  circular  plate  of  metal,  with  a 
thimble  in  its  centre,  supported  by  two  cross 
pieces  from  the  outer  edge.  The  first,  or 
helical  guide,  however,  is  preferred,  from  its 
being  longer,  uid  also  from  its  afifording  a 
channel  for  the  ready  escape  of  the  chips, 
thereby  clearing  the  hole  as  the  cutter  ad- 
vances. 

The  claim  is  for  the  application  of  move- 
able cutters  and  guides  to  a  shank  or  spindle, 
as  described. 

William  Wood,  op  Wilton,  Carpet 
Manufacturer,  for  improvements  in  looms 
for  weaving  carpet*  and  other  fabriee. — Petty 
Bu^Office,  Dec.  24,  1840. 

The  object  of  the  first  of  these  improve- 
ments, is  to  remedy  an  irregularity  which 
occurs  in  the  present  mode  of  giving  the  ne- 
cessary strain  on  the  yam,  while  weaving, 
by  means  of  a  weighted  cord  fixed  in  a  groove 
formed  in  one  end  of  the  bobbin  for  that 

}>urpo8e ;  in  this  arrangement  great  irregu- 
arity  of  strain  arises  as  the  yam  is  used  up. 
The  remedy  is  proposed  to  be  accomplished 
by  passing  a  metal  ring  over  the  thread  of 
yarn  under  operation,  to  which  ring  the 
weighted  cord  is  attached ;  this  hanging  down 
from  the  back  part,  gives  a  uniform  and 
steady  strain  to  the  yam  during  its  unwind- 
ing, the  weight  gradually  decreasing  as  the 
yam  is  worked  up. 

The  second  improvement  is  for  reducing 
the  friction  on  the  axles  of  the  bobbins,  and 
mounting  them  in  the  frames  so  as  to  work 
perfectly  clear  of  each  other.  To  effect  this 
object,  thin  plates  of  metal  are  placed  parallel 
to  each  other,  at  a  proper  distance,  regulated 
by  the  length  of  the  bobbins,  provided  with 
suitable  openings  to  receive  their  axles :  the 
bobbins  are  ranged  in  such  a  manner  that  the 


openings  formed  to  receive  the  axles  may 
intersect  each  other.  The  hinder  end  of  the 
plates  is  also  raised,  that  the  yam  which  is 
wound  ofi*the  back  bobbins  may  not  interfere 
with  the  front  ones,  by  which  means  the 
bobbins  will  work  perfectly  free,  without 
any  liability^  to  interfere  with  each  other. 

The  claim  is,  to  1.  The  application  of  a 
weighted  cord,  strap,  or  chain,  directly  to  the 
coil  of  yam  on  the  bobbin,  by  means  of  which, 
the  leverage  against  which  the  weight  pulls, 
becomes  greatly  decreased  in  proportion  as 
the  yam  or  thread  on  the  bobbin  becomes 
worked  up,  and  the  radius  of  the  coiled  yam 
reduced. 

2.  The  peculiar  method  of  mounting  the 
bobbins  with  their  axles  in  metal  frames. 

William  Jeffries,  of  Holme-street, 
Mile-end,  Metal  Refiner,  for  improve- 
ments in  obtaining  copper,  spelter^  and  other 
metais  from  ores, — Enrolment  Office,  Jan.  1, 
1841. 

These  improvements  relate,  in  the  first 
place,  tO'  a  new  mode  of  conducting  the 
smelting  prooes8,by  treating  the  melted  ores 
with  carbon  or  with  alkali.  A  suitable  smelt- 
ing fumace  is  filled  with  broken  pieces  of 
ore  in  its  raw  state,  and  the  heat  continued 
until  it  has  become  thoroughly  melted ;  tihe 
fluid  mass  is  then  charged  with  carbon,  or 
with  alkali  in  the  state  of  powder  (carbon 
being  preferred).  The  heat  is  then  increased 
until  the  mass  is  again  remelted,  when  the 
fumace  is  tapped  and  its  contents  run  off  into 
cold  water,  and  treated  as  usual. 

Secondly,  to  obtain  the  product  of  zinc 
ores,  heat  is  applied  extemaliy  to  ovens  made 
of  any  convenient  form,  the  floor,  roof,  &c 
being  made  as  thin  as  possible  consistent 
with  due  strength.  It  is  stated  that  the  floor 
ma^  be  made  of  bricks  three  inches  thick, 
while  two-inch  bricks  will  be  sufficient  for 
the  roof  and  sides.  The  oven  is  to  be  filled 
with  the  broken  ore,  mixed  with  about  5  per 
cent  of  bituminous  snuJl  coal,  the  door  shut 
and  closed  up  with  a  fine  luting.  The  heat 
of  the  fumace  being  raised,  vaporization  will 
ultimately  go  on,  quite  as  well  as  when  a 
number  of  small  vessels  are  used,  which  has 
hitherto  been  the  practice.  Suitable  pipes 
lead  from  the  upper  and  lower  part  of  the 
fumace  into  reservoirs  of  water,  in  which  the 
vapours  are  condensed,  and  into  which  the 
metal  is  run  when  the  process  is  completed. 

The  claim  is,  1.  The  mode  of  smelting 
copper  ore,  by  treating  the  melted  metal  with 
carbon,  or  with  alkalL 

2.  The  method  of  obtaining  zinc  from  ore 
by  means  of  ovens. 

James  Harvey,  op  Basino-place,  Wa- 
terloo-road, Gentleman,  for  improve- 
ments in  extracting  sulphur  from  pprites  €md 
other  substances  containing  the  same, — ^Petty 
Bag  Office,  Jan.  8,  1841. 
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For  this  mode  of  estractiiig  sulpliur  from 
▼aiiouB  substances,  two  chambers  are  em- 
ployed, an  upper  and  a  lower  one  j  the  latter 
may  be  made  of  metal,  slate,  or  stone,  its 
roof  forming  the  bed  of  the  upper  chamber, 
which  is  Tooibd  with  tiles.  A  furnace  is 
eonstmeted  at  one  end  of  the  upper  chamber, 
so  that  the  heat  may  pass  along  a  central 
horizontal  passage,  then  come  back  on  both 
■ides  to  the  front,  and  return  towards  the 
back  at  the  outer  sides  of  the  chamber.  Pots 
of  iron,  fire-clay,  or  other  suitable  materials, 
formed  like  the  firustrums  of  cones,  with  their 
bottoms  perforated  full  of  holes,  pass  through 
and  are  suspended  in  apertures  formed  in  the 
roof  of  the  iq>per  chamber,  while  their  lower 
«nda  pass  through  other  holes  into  the  lower 
chamber,  the  floor  of  which  is  covered  wiA 
a  few  inches  of  water.  Pyrites,  or  other  sub- 
stances containing  sulphur,  are  broken  into 
pieces  about  the  size  of  a  man's  fist,  and 
placed  in  these  pots,  which  are  then  luted 
down,  and  the  heat  of  the  furnace  raised. 
The  sulphur  in  the  form  of  yapour  issues 
from  the  perforated  bottom  of  the  pots  into 
the  lower  chamber,  where  it  is  condensed  by 
the  water,  and  deposited  as  flowers  of  sul- 
phur. When  the  whole  of  the  sulphur  has 
been  driyen  ofl;  the  fire  must  be  slackened, 
and  the  furnace  allowed  to  cool ;  the  pots 
may  then  be  emptied,  recharged,  and  the 
process  repeated. 

The  claim  is  for  the  improved  method  of 
subliming  sulphur  downwards,  j&rom  pyrites 
and  other  substances  containing  tlie  same  as 
described. 

Thomas  William  Parkins  and  Elisha 
Wtlde,  op  Portland-street,  Liverpool, 
£NOiNEER8,/or  OH  improved  method  of  making 
and  working  locomotive  and  other  tteam  en- 
^JMA.-— Enrohnent  Office,  Jan.  12,  1841. 

This  improved  method  relates  to  the  slide 
valve  and  throttle  valves  of  steam  engines, 
and  consists  in  a  novel  mode  of  constructing 
them,  so  as  to  facilitate  the  action  of  the 
valves,  to  place  them  under  more  perfect 
control,  and  to  aflbrd  a  freer  entrance  to  the 
steam  cylinder  under  certain  circumstances. 

The  first  arrangement  is  for  working  the 
slide  valve  without  the  use  of  eccentrics,  in 
order  that  itmay  open  almost  instantaneously 
at  the  time  the  engine  is  passing  the  centre. 
For  this  purpose  a  lever  is  fixed  upon  the 
cross-head  working  in  a  link  connected  to  a 
second  lever  fixed  on  a  shaft  or  weigh-bar 
across  the  engine,  whereby  a  rocking  motion 
is  produced.  On  the  other  end  of  the  weigh- 
bar  a  double  lever  is  fixed,  carrying  two 
stnds  above  and  below  the  centre  of  the  said 
shaft  or  weigh-bar,  for  the  forked  rod  to 
work  upon.  One  end  of  this  rod  is  attached 
by  a  working  joint  to  a  fourth  lever  fixed  on 
the  weigh-bar,  which  gives  motion  to  the 
slide  valve  at  each  succeeding  return  of  the 


cross-head  to  the  extremity  of  its  stroke. 
The  levers  are  so  arranged  that  the  slide 
valve  is  always  kept  wide  open  at  the  period 
of  the  engine  passing  the  centre,  instead  of 
being  shut,  as  is  always  the  case  when  an 
eccentric  is  used,  and  by  which  means  the 
full  efiect  of  the  steam  is  employed  up  to 
the  last  moment 

Secondly,  A  new  method  of  constructing 
the  slide  valve,  being  an  improvement  upon 
the  old  D  slide  valve,  is  described ;  the  object 
being  to  get  rid  of  almost  the  whole  of  the  im* 
mense  steam  pressure  which  always  presses 
upon  slide  valves  of  the  present  construction, 
and  at  the  same  time  to  give  a  free  passage  for 
the  escape  of  the  waste  steam  throughout  the 
whole  of  the  stroke.  This  slide  valve  con* 
sists  of  a  hollow  square  ring  of  metal,  work- 
ing between  two  surface  plates,  the  lower  one 
being  the  side  of  the  cylinder,  the  upper  one 
provided  with  set  screws  or  other  suitable 
means  of  adjustment  The  hollow  ring  beds 
upon  the  cylinder,  and  is  furnished  with  a 
square  metallic  packing  upon  its  upper  sur- 
face, which,  abutting  against  the  adjusting 
plate,  makes  the  slide  valve  perfectly  steam 
tight  The  slide  valve  is  made  long  enough 
for  the  eduction  passage  to  remain  open 
while  the  steam  way  is  dosed,  and  vice  versa. 

Thirdly,  the  patentee  describes  a  peculiar 
mode  of  constructing  the  regulator  or  throt- 
tle valve  of  steam  engines,  especially  as  ap- 
plied to  locomotive  engines,  so  as  to  afibrd  a 
ready  and  convenient  means  of  admitting 
steam  to  either  one  of  the  cylinders  only,  or 
to  both  of  the  cylinders  at  the  same  time. 
The  regulator  or  steam  passage  is  in  this 
case  a  fiat  surface,  with  passages  through  it 
at  the  distance  of  one  end  of  the  cylinder 
from  the  other,  and  so  disposed  that  when 
the  regulator's  handle  is  inclined  to  the  star- 
board, steam  is  admitted  into  the  cylinder  on 
the  larboard  side  of  the  engine ;  on  inclin- 
ing the  handle  over  to  the  larboard,  the 
steam  is  also  admitted  to  the  starboard  cy- 
linder; but  on  placing  the  regulator  handle 
in  a  vertical  position,  the  throttle  valve  is 
closed,  and  the  steam  communication  cut  off 
from  both  cylinders. 

A  fourth  improvement  consists  in  certain 
additions  to  the  machinery  for  working  the 
slide  valve,  so  as  to  cause  the  steam  to  work  in 
the  cylinder  expansively,  in  order  to  econo- 
mise fuel;  for  this  purpose  two  slots  are 
made  in  the  top  of  ike  link  in  which  the 
cross-head  works,  in  which  two  bell-crank 
levers  work  on  pivots;  to  the  under  side  of 
the  engine  framing,  a  roller  is  fixed  between 
the  two  levers,  being  a  fulcrum  to  act  agsdnst 
when  they  are  alternately  pressed  down  by 
the  roller  (attached  to  the  lever  on  the  cross- 
head),  which  works  in  the  link  passing  over 
them ;  this  causes  the  link  to  advance  suffi- 
ciently to  close  the  slide  valve,  or,  in  other 
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...lif  «Bd  euttEnfr  tt^Qader  double  piled  cloths, 
•*>  ..  4  Bwehine  for  winding  weft  to  be  used  therein. 
(A  eommunieation).    Jan.  19  ;  lix  months. 

John  Cox,  of  Uor^C'Oiills,  Edinburgh,  tanner, 
for  improTements  in  apparatus  for  assisting  or 
onabliiig  persons  to  swim  or  float  and  progress  in 
water.    Jan.  19  ;  six  months. 

Charles  Berwick  Curtis,  of  Acton,  esq.,  for  a  me- 
thod or  methods  to  be  used  on  railways  for  the  pur- 
pose of  obviating  collisions  between  successive 
trains.    Jan.  19  ;  six  months. 

Anfficr  March  Perkins,  of  Great  Coram-strect. 
Middlesex,  engineer,  for  improvements  in  appara- 
tus  for  heating  b^  the  eirculaaon  of  hot  water,  and 
lor  the  construction  of  pipes  or  tubes  for  such  and 
other  purposes.    Jan.  21 ;  six  months. 

John  Melville,  of  Upper  Harlev-street,  esq.,  for 
improvements  in  propelling  vessels.  Jan.  21 ;  six 
months. 

William  HUl  Darker,  and  WiUiam  Hill  Darker, 
iun.,  both  of  Lambeth,  engineers,  and  William 
wood,  of  Wilton,  carpet  manufiu^urer.  for  certain 
improvements  in  looms  for  weaving.  Jan.  21 ;  six 
months. 

John  Bradford  Pumlval,  of  Street  Ashton,  farmer, 
for  improvements  in  the  construction  and  applica- 
tion of  air  vessels.  (A  communication).  Jan.  21  ; 
six  months. 

William  Cooper,  of  Layham,  Suflblk,  iron  founder, 
tor  an  improved  method  of  constructing  thrashing 
machiaas  and  other  agricultural  instruments.  Jan. 
21  ;  two  months. 

Isham  Bafpgs,  of  Cheltenham,  gent.,  for  improve- 
ments in  printing.    Jan.  23 ;  six  months. 

Peter  Fairbaim,  of  Leeds,  engineer,  and  William 
Serttill,  of  Newcasde-uixin-Tyne,  flax  spinner,  for 
certain  improvements  in  drawing  flax,  hemp,  wool, 
gilk,  and  other  flbroxu  substances.  Jan.  26;  six 
months. 

Edward  Henshail,  Huddersfield,  carpet  manu- 
fscturer,  for  certain  improvements  in  making,  ma- 
nufacturing, or  producing  carpets  and  hearth  rugs. 
Jan.  26  ;  four  months. 

Nathaniel  Lloyd,  of  Manchester,  and  Henry 
Bowbotham,  of  the  same  place,  calico  printer,  for 
certain  improvements  in  thickening  and  preparing 
colours  for  printing  calicoes  and  other  substances. 
Jan.  26;  six  mouths. 

Nathan  Waddingtou,  HtUme,  Lancaster,  engi- 
neer,  for  certain  improvements  in  the  construction 
of  steam  boilers  and  furnaces  for  heating  the  same. 
Jan.  26 ;  six  months. 

Cornelius  Alfred  Jaquin,  of  Hurain  Lane,  for 
improvements  in  the  manufacture  of  covered  but- 
tons, and  in  preparing  of  metal  surfiiccs  for  such 
manufacture  and  other  purposes.  Jan.  26 ;  six 
months. 

John  Bradford  Furnival,  of  Street  Ashton,  War- 
wick, former,  for  improvements  in  evaporating 
fluids,  applicable  to  the  manufocture  of  salt,  and  to 
other  purposes,  whore  evaporation  of  fluids  is  re- 
quired.    (A  communication.)  Jan.  26;  six  months. 

Bichard  Jenkyn,  of  Hoyle,  Cornwall,  machinist, 
for  certain  improvements  in  volvca  for  hydraulic 
machines.    Jan.  26;  six  months. 

>YilIiam  Gall,  of  Beresford-tcrrace,  Walworth, 
gent.,  for  certain  improvements  in  the  construction 
of  locomotive  engines  and  of  the  carriages  used  on 
railways,  applicable  in  part  to  carriages  used  on 
cummon  roads.  (A  communication.)  Jon.  26 ;  six 
months, 

William  Curric  Harrison,  of  Newland-strcet, 
Pimlico,  engineer,  for  an  improved  turning  table  for 
railway  purposes.    Jan.  28 ;  six  montlis. 

Joseph  Pryor,  of  Wendron,  Cornwall,  builder,  for 
an  impro\ed  threshing  machine.  Jan.  28;  six 
months. 


LIST   OF   PATENTS  GRANTED   FOR   SCOTLAND 
FROM  22nd  of  DECEMBER  1840,  TO  22nD 
JANUARY,    1841. 
Bobert  Cooper,  of  Pebworth,  Gloucester,  gentle- 


man, for  improvementa  in  ploughs.    Sealed  ;  De- 
cember 24, 1840. 

Henn-  Trewhitt,  of  Newcastle-upon-Tyne,  North- 
umberland, Esq.,  for  certain  improvements  in  the 
fabrication  of  china  and  earthenware,  and  in  tho 
apparatus,  or  machinery  applicable  thereto.  (A 
communication.)  December  24. 
Charles  Parker,    of   Darlington,  Durham,  flax 

Siinner,  for  improvements  in  looms  for  weaving 
nen,  and  otlicr  fabrics,  to  be  worked  by  hand, 
steam,  water,  or  any  other  motive  power.    Doc .  24:. 

John  Wertliiemer,  of  West-street,  Finsbury  Cir- 
cus, London,  printer,  for  certain  improvements  in 
£  reserving  animal  and  vegetable  substances,  and 
quids,    f  A  communication.)    December  24. 

Bdmund  Leach,  of  Rochdale,  Lancaster,  machine 
maker,  for  certain  improvements  in  machinery^  or 
apparatus  for  carding,  doubling,  and  preparmg 
wool,  cotton,  silk,  flax,  and  other  fibrous  substances. 
December  28. 

William  Hicklin  Burnett,  of  Wharton-street. 
Bagniffge  Wells  Boad,  Middlesex,  gent.,  for  im- 
provecT  machinery  for  cutting,  pr  working  wood. 
December  28. 

John  Gr}'lls,  of  Portsca,  for  improTaments  in  the 
maehinery  used  for  raising  and  lowering  wei^ts. 
December  31. 

Samuel  Brown,  of  Hoxton,  Middlesex,  eivil  en- 
gineer, for  improvements  in  making  casks  and 
other  vessels,  of,  or  from  iron.    December  SK 

WUliam  Henry  Bailey  Webster,  of  Ipswich.  Suf- 
folk, Surgeon  in  the  Royal  Navy,  for  improvements 
in  prepannc'  skins  and  other  animal  matters  for  the 
purposes  of  tanning,  and  the  manufacture  of  gela- 
tine.   Dec.  31. 

Colin  Macrae,  of  Comhill.  Perthshire,  Scotland, 
for  improvements  in  rotary  engines  worked  by 
stoam,  smoke,  gases,  or  heated  air,  and  in  the  modes 
of  applying  such  engines  to  useful  purposes.  (A 
Gommnnication .)    December  31 . 

Moses  Poole,  of  Lincoln's  Inn.  Middlesex,  gent., 
for  improvements  in  drying  woollen  and  other  fa- 
brics.   December  31. 

Thomas  Clark,  of  Wolverhampton,  StafTord,  iron- 
founder,  for  certain  improvements  in  the  construc- 
tion of  locks,  latohes,  and  such  like  tetenings,  ap- 
aplicable  for  securing  doora,  gates,  windows,  shut- 
ters ,  and  such  like  purposes.  ( A  eommunieation .} 
January  6, 1841. 

Hugh  Unsworth,  of  Blackrod,  near  Bolton,  Lan- 
caster, bleacher,  for  certain  improvements  in  ma- 
chinery, or  apparatus  for  mangling,  drving,  damp- 
inr,  and  finishing  woven  goods  or  fabrics.    Jan.  7. 

Henrj-  George  Francis,  Earl  of  Ducie,  of  Wood- 
chester  Park,  Gloucester,  Richard  Clybum,  of 
Alcy,  engineer,  and  Edwin  Buddin,  eng^ineer,  of 
Dursley,  in  the  same  coimty,  for  certain  improve- 
ments In  machinery,  for  cutting  vegetable  and 
other  substances.    January  8. 

Thomas  Spencer,  of  Liverpool,  Lancaster,  carver 
and  nlder,  and  John  Wilson,  of  Liverpool,  afore- 
said. Lecturer  on  ChemLstry,  for  certain  improve- 
ments in  the  process  or  processes  of  manufacturing 
metallic  c^flinders,  and  for  engraving  thereon,  and 
for  engraving  in  metals  generslly.    January  9. 

John  Mason  of  Rochdale,  Lancaster,  Machinist, 
and  Alexander  Stiven,  of  Manchester,  in  the  same 
county,  engineer,  for  certain  improvementa  in  ma- 
chinery, or  apparatus  to  be  used  for  turning  and 
boring  purposes.    January  13. 

WiDiam  Hill  Darker,  senior,  and  William  Hill, 
Darker,  junior,  both  of  Lambeth,  Surrey,  engineera, 
and  William  Wood,  of  Wilton,  of  Wilts,  carpet  ma^ 
nufacturcr,  for  certain  improvements  in  looms  for 
wcanng.    January  18. 

John  Aitchison,  of  Glasgow,  in  Scotland,  and 
Archibald  Hastie,  of  West-street,  Finsbury-square, 
Middlesex,  for  certain  improvements  in  generating 
and  condensing  steam,  heating,  cooling,  and  evapo- 
rating fluids.    January  20. 

Joseph  Haley,  of  Manchester,  Lancaster,  engi- 
neer, for  an  improved  lifting  jack,  for  raising  or  re- 
moving heavy  bodies,  which  is  also  applicable  to 
the  packing  or  compressing  of  goods  and  other 
substances.    January  21.  


LONDON :  Edited,  Printed  and  Published  by  J.  C.  Robertson,  at  the  Mechanics'  Magazine  Office. 
No,  166,  Fleet-street. — Sold  by  W.  and  A.    Galigiiuni,  Rue  \'ivienne,  Paris  ; 
Machiji  aud  Co.,  Dublin ;  and  W.  Campbell  and  Co.,  U.imburgh. 
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CORDES  AND  LOCKE'S  PATENT  ROTARY  ENGINE. 
Fig.  1. 
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C0RDB8  AND  LOCKB*«  PATSNT  BOVABY  SMOINB.* 


The  dUtingaiahiQg  peculUpty  of  this 
'*  new  rotary  eDgine**  is  a  revolving 
wheel,  something  like  a  breast  wheel, 
enclosed  within  an  exhausted  cylii^4nr, 
cal  box  or  case,  conforming  to  th§  du 
ciunference  thereof,  bat  without  t<HiQh- 
ing  it,  and  impeU? d.  or  turned  r^idly 
round  by  a  constant  current,  of  et^am 
entering  with  forge  and  velocity,  into  the 
exhausted  ap^ce  wherein  the  wheel  is 
situated,  and  impinging  against  a  series 
of  vanes  placed  around  the  periphery  of 
the  wheel,  tangential  to  its  circumfer- 
ence. 

The  box,  or  casing,  is  made  of  cast 
iron,  in  two  parts,  fasteoed  together  by 
bolts  and  nuts,  and  provided  with  stuf- 
fing boxes  where  the  axis  of  the  wheel 
passes  through  iu  centre.  The  wheel 
is  of  iron,  mounted  on  an  axle,  and  has 
a  rim  formed  by  two  cylindrical  plates, 
projecting  outwards,  between  which  the 
vanes,  which  are  of  copper,  are  set  at  a 
suitable  angle.  Steam  is  admitted  on  one 
side  from  a  steam  pipe  furnished  with  a 
throttle  valve,  and,  after  striking  against 
the  vanes,  escapes  through  an  opening  in 
the  lower  part  of  the  casing  into  an  educ- 
tion pipe  communicating  with  a  con- 
denser placed  in  a  cistern  of  cold  water 
beneath,  so  as  to  exhaust  the  steam  from 
the  box  at  that  part  of  its  circumference 
where  the  steam  ceases  to  act  against  the 
vanes.  In  the  cold  water  cistern  there 
are  three  pumps  worked  by  a  three- 
throw  crank,  for  keeping  the  condenser 
constantly  eirhausted;  the  condensation 
water  being  thrown  into  a  hot  water 
cistern,  whence  it  is  fed  into  the  boiler 
by  a  force  pump  worked  by  a  crank  on 
the  outer  end  of  the  axle.)  .The  power 
exerted  by  the  revolution  of  this  wheel 
gives  motion,  by  the    intervention  of 


*  James  Jnmicson  Cordes  and  Edtvard  Locke,  of 
Newport.— £nrolmcDt  Office,  January  18th,  1841. 


toothed  gearing,  belts,  or  such  other 
means  of  communicating  motion  as  may 
be  suitable,  to  any  mill-work  or  machi* 
aery  intended  to  be  impelled  by  the  en- 
gqipe.  To  the  other  end  of  the  main  axle- 
^.piniQii.is  fixed,  working  into  and  tum^ 
ing^  a  syur  wheel  keyed  on  the  triple 
crank  shaf^  which  works  the  air  pumpa 
as  before  notiqed.  On  the  same  shaft  is 
also  fixed  a  mi^re  wheel,  which,  gearing 
into  another,,  wprks  the  governor  of  the 
engine  controlling  the  throttle  valve  in 
the  steam  pipe,  and  thereby  regulating 
the  speed  of  the  engine. 

An  arrangement  is  described  in  the 
specification  for  keeping  the  bearings 
of  the  main  axle  cool.  A  part  of  the  mid- 
dle of  the  outer  surfaces  is  turned  away 
so  as  to  leave  an  opening  all  round; 
to  each  side  a  small  pipe  is  fitted,  the 
one  conveying  water  from  the  cold- 
water  cistern,  the  other  returning  it 
ii^to  the  hot- water  cistern;  by  which 
means,  a  constant  circulation  of  cold 
water  takes  place  around  the  bearings  of 
the  axle,  and  prevents  the  temperature 
thereof  from  being  injuriously  raised. 
The  easing  of  the  wheel  is  supported  on 
standards  raised  on  substantial  brick- 
work containing  the  water  cisterns.  The 
standards  are  secured  in  their  places  by 
means  of  long  bolts  and  nuts  passing 
through  the  brick-work  and  the  foun- 
dation ]>late. 

The  patentees  refrain  from  expressing 
any  opinion  as  to  the  advantages  to  be 
derived  from  this  form  of  engine,  inas- 
much as  they  have  now  nearly  completed 
an  engine  of  considerable  power,  which 
will  shortly  be  erected  in  London  and 
submitted  to  the  inspection  of  practical 
men :  when  that,  which  would  now  only 
be  received  as  the  ordinary  expression  of 
sanguine  expectation,  may  then  be  sub- 
mitted as  the  demonstration  of  practical 
experience. 
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De$eription  of  the  Engravings. 
FSg.  1,  represeato  a  section  of  the  case 
A,  and  steam- pipe,  enclosing  the  re7olv« 
ing  wheel  B,  mounted  on  standards  C, 
and  resting  on  foundation  D.  £,  is  the 
eduetion-pipe ;  F,  the  condenser. 


Fig.  2,  is  a  plan  of  the  same,  showing 
the  position  of  the  foot-pipe  G;  air- 
pumps  H ;  cold-water  cistern  I,  and  hot- 
water  cistern  J. 

Figs.  3  and  4,  are  side  and  end  eleva* 
tions  of  the  engine. 
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A  GEOMETRICAL   INVESTIGATION   OF  TOE   PRINCIPLES   OP  THE  CRANK. 

In  a  mechanical  eontri?ance  so  im- 
portant as  the  crank  unquestionably  is. 
It  is  highly  desirable  that  everything 
calculated  to  mislead  the  practical  man, 
should  be  fully,  as  well  as  simplv,  ex- 
plained ;  for  had  the  true  principles  of 
this  simple,  yet  efficient,  mode  of  trans- 
mitting power,  been  properly  under- 
stood, many  of  those  vain  attempts  to 
supersede  its  use  would  have  been  pre- 
vented. That  erroneous  views  on  this 
subject  should  be  entertained  by  work- 
men unacquainted  with  the  elements  of 
calculation,  cannot  be  a  matter  of  wonder, 
but  that  professors  of  science  should  be 
found  telling  the  public,  that "  the  crank 
destroys  about  one-half  of  the  power," 
cannot  be  sufficiently  deprecated  at  the 
present  advanced  stage  of  mechanical 
science.  I  here  allude  to  a  work  which 
has  recently  emanated  from  the  Dublin 
National  Board  of  Education. 

Mr.  Woolhouse,  in  his  edition  of 
Tredgold's  work  on  the  steam-engine, 
has  given  a  very  able  solution  of  this 
problem,  founded  upon  the  principles  of 
the  differential  calculus.  Without  wish- 
ing to  supersede  that  elegant  method  of 
investigation,  a  more  simple  and  popular 
demonstration  is  here  attempted,  aepend- 
ing  entirely  upon  geometrical  principles. 
Anterior  to  any  exact  analysis  on  this 
question,  it  might  have  been  inferred, 
from  the  principle  of  virtual  velocities, 
that  no  force  can  be  gained  or  lost  in 
any  mechanical  combination  for  th» 
transmission  of  motion,  excepting  that 
which  may  arise  from  friction. 

The  great  source  of  error  relative  to 
the  crank  appears  to  be  the  confounding 
of  two  things  in  themselves  very  dis- 
tinct, viz.,  statical  and  dynamical  force, 
or  the  effect  of  a  body  at  rest,  and  the 
effect  of  a  body  in  motion.  Now  in  the 
crank  it  is  the  effect  of  a  dynamical  force 
which  we  have  to  consider ;  where  the 
effective  force,  turning  the  crank,  at  any 
point,  is  equal  to  the  product  of  the 
presijure,  or  mass  moved,  by  the  velocity. 

To  render  the  matter  as  simple  as  pos- 
sible, we  Hhall  suppose  that  the  connect- 
ing rod  V  P,  moves  parallel  to  itself, —a 
condition  to  which  an  engine  approaches 
when  the  length  of  the  connecting  rod  is 
considerable  an  compared  with  the  length 
of  the  crank ;  and  it  is  also  evident,  that 
if  it  can  be  bhown  that  no  force  is  de- 
stroyed on  this  assumption,  the  propo- 


sition may  be  taken  as  equally  true  as 
applied  to  any  other.  Let  F  be  the  force 
of  pressure  upon  the  connecting  rod;  Pp 
a  very  small  unit  of  space  passed  over  by 
the  extremity  of  the  crank,  at  the  hori- 
zontal position  K  O  P ;  then,  as  the  direc- 
tion of  the  motion  of  the  point  P  of  the 
crauk  coincides  with  the  cfirection  of  the 
motion  of  the  connecting  rod,  the  effective 
force  of  the  crank  in  this  positions 
¥xFp.  Let  now  AO  and  A'O  beany 
two  consecutive  positions  of  the  crank, 
making  A  a  (the  vertical  descent  of  the 
connecting  rod  B  A)=Pp ;  then  A  A' 
and  Pp  will  be  the  spaces  passed  over 
by  the  extremity  of  the  crank  in  the4same 
time;  for  the  connecting  rod  is  here 
supposed  to  be  equable  in  its  motion. 
Let  A  (2  be  taken  equal  to  F,  and  from  d 
draw  dn  perpendicular  to  a  tangent 
drawn  to  the  point  A ;  then,  by  the  re- 
solution of  forces,  A  fi  will  be  the  effective 
pressure,  n  d  being  the  strain  upon  the 
pivot  of  the  crank, — hence : 

The  dynamical  or  effective  force  at 
A=ii  A  X  A  A'  (I).  When  A  A'  is  taken 
very  small  (and  we  may  take  it  as  small 
as  we  please,  for  we  only  want  the  ratio 
of  the  velocities  of  the  points  P  and  A) 
it  may  be  regarded  as  a  right  line ;  then, 
because  B  A.  and  B  A'  are  parallel,  the 
angles  dAn  and  a  A  A' are  equal,  and 
the  triangles  dAn  and  a  A  A'  are  equi- 
angular, hence : 

n  A  :  dA  or  F  :  laA':  A  A'=:?-?4^' 

nA 

.'.by  substitution  in  equation  (1)  the 

dynamical  force  at  A  =  n  A  X  ^  ^  f  A^' 

nA 
=F.aA',  orF.D/i. 
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But  it  hasbeen  sbown  thai  the  eff^ve 
force  at  P  =  FxDp.'.the  effective 
force  at  A=the  effective  force  at  P ;  and 
the  same  may  be  abown  for  any  other 
point  in  the  revolution. 

It  appears,  from  the  above  investiga- 
tion,  tnat  the  reduced  pressure  at  any 

jwint,  expressed  by  the  fraction--r-P»    is 

canctly  compensated  by  the  increase  of 

AA' 
motion,  expressed  by  the  ratio  -r — '.  For 

A,  a 

example,  let  the  Z  A  O  K  =  30^  then 
ZnAd  and  A  A'  a  are  each  =  30°,  and 
conseqoentlv,  the  reduced  pressures 
id  A  or  4^  toe  force  of  pressure  at  P; 
but  A  A'=  2Xa  A,  or  2 XP;»;  that  is  to 
say,  whilst  there  is  only  one-half  of  the 
force  of  pressure  exerted  at  A  that  there 
is  acting  at  P,  yet  the  crank  at  A  moves 
with  twice  the  speed  that  it  does  at  P. 
If  Pp  or  a  A,  the  vertical  descent  of  the 
connecting  rod  be  .1  inch,  then  the  arc 
over  which  A  would  move  =  .2  inches. 
Since  it  appears,  from  what  has  been 
said,  that  a  uniformity  in  the  motion  of 
the  niston,  is  accompanied  with  an  ir« 
regularity  in  the  motion  of  the  crank : 
and  that,  vice  versa,  an  equable  motion 
in  the  crank,  would  induce  a  variable 
motion  in  the  ascent  and  descent  of  the 
piston,  it  follows,  that  a  perfectly  uniform 
motion  cannot  be  attained  by  this,  other- 
wise perfect,  method  of  converting  a  re- 
ciprocatii^  into  a  rotary  motion. 
I  am.  Sir, 

Yours,  &c., 

Thomas  Tatb, 

Late  Lecturer  on  Chemistry  in  the 
York  School  of  Medicine.    ' 


THE    "new    theory    OF    THB     UNI- 

vebsb"— (vol.  XXXII,  P.  555.) 
Sir,  —  A  close  investigation  of  the 
"  New  Theory  of  the  Universe,"  would 
conduct  us  to  the  Mysteries  of  Divinity, 
or  to  the  hated  path  of  Materialism :  con- 
troversy unfit  for  a  mechanic,  and  en- 
tirely useless  to  the  perfection  of  his 
work.  This  remark  is  necessary,  to  avoid 
any  misrepresentation  of  my  object  in  pro- 
secuting inquiries  in  a  work  which  is  de- 
voted only  to  the  progress  of  science 
and  its  useful  application  to  the  welfare  of 
society. 

I  will  admit  a  firmamental  fluid  (see 
page  37)  filliog  up  the  Universe  without 
a  limit,  in  a  state  of  positive  cold ;  but  is 


the  power  of  absorption  inherent  to  the 
matter  or  due  to  a  peculiar  disposition 
of  it  ? — Are  vitality  and  vegetation  the 
cause  or  effect  of  such  a  power  ?  A  all 
events,  it  must  be  incessant  to  produce 

Savity ;  and  if  any  contrary  motion  ia 
e  consequence  of  the  reaction  of  the 
various  fluids  constituting  the  state  of 
positive  heat,  how  could  we  at  once  ac- 
count for  so  many  different  movements  - 
assumed  by  the  heavenly  bodies  ?  Hie 
sun  rotates  or  revolves  on  its  axis  in  the 
centre  of  a  system; — the  earth  revolves 
on  its  axis  and  round  the  sun ;— the 
moon  goes  round  the  earth,  but  respec- 
tively to  the  earth  does  not  revolve  on 
its  axis  ;--the  meteoric  substance  of  the 
comets,  in  their  eccentric  travelling,  has 
no  rotary  motion  on  itself,  as  may  be 
presumed  by  their  configuration,  &c. 

Now  I  should  wish  to  inquire  if  the 
electric  and  magnetic  fluids  are  among 
the  traversing  fluids  within  the  atmos* 
phere  ? — And  if  it  is  presumable  we  could 
render  the  firmamental  fluid  actually 
manifest  to  our  senses  in  its  state  of  po- 
sitive cold  by  some  kind  of  instruments, 
as  we  do  electricity  ? 

I  present  these  questions  to  "E.  A.  M.'* 
not  as  an  opponent,  but  as  a  well  wisher. 

R.  C. 

Januil7  85.I841. 


MR.  PBARCB  8  PLAN  FOB  RBVBB8ING 
THB  ACTION  OF  STBAM  ENGINES — 
ANTICIPATED  3Y  MESSRS.  CABMI- 
CHAEL,   OF   DUNDEE. 

Sir, — In  Number  906,  p.  573,  of  your 
valuable  Magazine,  Mr.  Pearce  of  Leeds 
gives  a  description  of  a  plan  for  reversing 
the  slide  valves  of  a  locomotive  engine, 
with  one  fixed  eccentric  block,  &c. 

This  design  is  bv  no  means  new,  as  it 
was  appended  to  the  engines  of  a  small 
steamer  that  plyed  on  the  river  Tay 
about  twenty-four  years  ago,  by  Messrs. 
J.  and  C.  Carmichael,  engineers,  Dun- 
dee, and  subsequently  to  the  engines  of 
the  Tay  ferry  boats  (one  of  which  is  still 
on  the  passage),  a  description  and  draw- 
ing of  which  will  be  found  in  Vol.  IV., 
p.  305,  of  the  Mechanics*  Magazine.  The 
apparatus  there  described  is  applied  to 
concentric  valves,  but  is  quite  as  appli- 
cable, to  reverse  the  common  slide.  It 
would  be  superfluous  to  give  any  farther 
explanation  than  what  is  recorded  there. 
I  would  simply  add,  as  a  proof  of  the 
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miMty  of  tliis  inyentioa,  thai  tba-  pMlkiM 
feferrad  to,  have  uniformly  adopted  tlie 
8Mie  principle,  namely^  of  one-Jhed-  «o- 
oentric  bhek  and  double  §pmmer  upom  ike 
mdof  the  rooking  shaft,  and  applied  it  to 
all  the  enf(ine8  they  have  constructed, 
when  the  motion  required  to  be  reversed. 
The  same  contrivance  is  now  almost  ge- 
nerally applied  to  the  locomotive  engines 
working  on  the  railways  in  this  quarter. 
I  am.  Sir, 
Your  most  obedient  servant, 
A  Const AUT  Rhadbr. 

Dundee,  Jem.  30, 1841. 


IfR.  PKARCB'8  DOUBLR  ACTION  PLAN. 

Sir, — Without  the  remotest  disposition 
to  detraction,  and  with  the  view  merely 
of  pointing  out  a  corresponding  applica? 
tion  of  one  fixed  eccentric  to  the  attain- 
ment of  a  forward  and  backward  motion 
in  the  same  engine,  I  beg  to  refer  to 
the  account  of  Mr.  John  Charles  Pearce, 


in  Number  906  of  yoiur  valoable  Jo«r- 
nal,  wherein  the  practicability  of  aoek- 
application  is  pointed  out,  so  as^tasuper^ 
sede  the  use  of  two  of  the  four  oceeatrieB 
employed  in  locomotive  engines;  bf 
which  means  the  first  cost,  fnotion,  and 
consequent  wear  and  tear,  may,  in  eoBM 
measure,  be  reduced  in  these  engines. 

The  example  of  the  fixed  eccentric  for 
reversing,  &c.,  to  which  I  allude,  I  ro* 
member  to  have  seen  some  years  since 
on  board  a  steam  vessel  fitted  with  two 
engines  of  ten-horse  poorer  each,  workad 
by  four-w^.-cocks  on  a  peculiar  con- 
struction, patented,  I  believe,  by  Mr. 
Henry  Maudsli^. 

The  lever  affixed  to  the  axis  of  tfa« 
''steam  cone,"  as  it  was  termed,  was 
formed  with  two  arms  as  suggested  by 
Mr.  Pearoe,  one  of  which  was  prolonged 
beyond  its  joint  pin  so  as  to  enable  the 
engineer  to  reverse  by  hand;  in  such 
case  the  eccentric*  whose  end  was  formad 
thus. 


could  be  engaged  so  as  to  allow  the  en- 
gines to  work  in  gear. 

The  forked  eccentric  in  the  locomotive 
engine,  I  need  not  remark,  is  calculated 
to  supersede  such  provision  in  the  valve 
lever;  the  inclined  planes  forcing  the 
slide  into  the  required  position. 

It  is  more  than  probable  that  Mr. 
Pearce  has  never  encountered  such  ar- 
rangement before,  as  the  engines  al- 
luded to  are  the  only  ones  of  the  kind 
I  have  ever  seen ;  at  all  events,  the  sug- 
gestion with  respect  to  locomotives,  as 
far  as  I  am  informed,  belongs  to  him 
alone. 

One  of  the  contingencies  attending 
the  use  of  the  single  eccentric  in  loco- 
motives will  be,  that  the  throws  of  the 
eccentric  must  be  increased  in  propor- 
tion to  the  increased  length  of  the  levers 
attached  to  the  eccentric  rods,  when  the 


slides  have  more  than  ordinary  "  lead." 

I  am,  Sir,  your  most  obedient  servant, 

Nauticus. 

Woolwich,  Febnuury  2, 1S41. 

P.  S. — (Sulphate  of  Copper.) — In  my 
communication  on  the  subject  of  the 
"  Preservative  Property  of  the  Sulphate 
of  Copper,"  in  No.  906,  p.  668,  2nd  co- 
lumn, line  9, for  "lively"  read  "  levels." 

And  with  reference  to  (he  editorial 
note  on  the  subject  in  your  last  number, 
I  beg  to  observe,  that  this  solution  has 
not  been  practically  employed  in  the 
mining  districts,  for  such  objects,  to  my 
knowledge;  the  observed  circumstance 
of  timber  in  remote  recesses  o'  the  mines 
})eing  in  a  good  state  of  preservation— 
although  in  all  respects  situated  so  as  to 
favour  the  production  of  fungus  under 
ordinary  circumstances-^-is  that  for  which 
I  take  credit.  N. 
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ivMett^  eoneurrftfc  VAins  roe  loco*- 

IfOtTTB  EWeiNftt. 

flir,«*»QD  pororing  your  Journal  for  De- 
cember, I  obcerve  a  letter  by  Dr.  Bagot,  re- 
gpeeting  tbe  concentric  yalve  I  communi- 
cated to  you  about  three  months  Mnce.  Dr. 
B.  in  his  communication  states  that  the  yalTC 
in  Question  is  but  a  modification  of,  and  liable 
to  uie  same  objections  as,  one  invented  by  a 
Hr.  Murray.  Now  it  would  have  been  much 
more  satisfactory,  in  my  opinion,  had  the 
Doctor  just  mentioned  a  few  particulars  re- 
specting the  ralYC  he  alludes  to.  As  he  has 
not  done  so,  I  feel  rather  dodbtful  on  the 
point  of  actual  identity. 

At  all  events,  I  was  not  aware  that  a  con- 
centric valve  of  this  kind  had  ever  been  in 
use,  the  idea  was  quite  original  to  me,  and  I 
communicated  it  to  you  merely  as  a  sugges- 
tion. For  my  own  part,  I  see  no  objection 
to  it  in  any  case  where  ihe  common  straight 
valve  (such  as  those  used  for  locomotives) 
is  adopted.  In  consequence  of  its  form,  in- 
stead of  plsning  as  the  common  slide,  it  will 
require  the  operations  of  boring  and  turning, 
a  matter  of  small  consequence  to  those  who 
are  in  the  habit  of  making  such  things. 

I  remain.  Sir,  yours  respectfully, 

John  C.  Pea  roe. 

Leeds.  Jem.  80, 1841. 


JONBS'  MBTHOD  OF  8BTTING  8TOVB8, 
AND  IMPROVBD  FIRB  PLACB8. 

Sir, — The  kite  seyere  weather  hairmg 
led  me  to  reflect  upon  the  means  of  in- 
ereaeiog  domestic  comfort,  I  trust  the 
kXUtmof(  observations,  and  as  I  ccmceiTe 
UBproTemeBte  in  the  mode  of  setting 
stores,  so  as  to  proems  an  increased  ar- 
tifieial  hc8t»  will  not  be  altogether  thrown 
away. 

In  all  stoves  which  have  hitherto  been 
in  use  there  appeara  an  objection,  which 
18,  tbe  great  qnsntity  of  rarified  air  that 
passes  up  the  chimney — theieby  causing 
a  partial  vacuum,  or  want  of  air,  the 
supply  being  kept  up  by  the  fresh  air 
msbine  in  at  every  door  or  aperture. 
The  improvement  I  beg  to  suggest  will  be 
understood  from  the  enclosed  diagram, 
representing  the  sectionof  a  commonfire* 

eiee;  A  is  the  chimney,  B  the  fire-grate, 
the  ash-pit,  D  the  drawer  to  catch  the 
ashes,  EEair  passages  communicating 
inth  tbe  open  air ;  F  is  an  iron  plate  clos^ 
ing  up  the  ash-pit,  excepting  a  small 
aperture  round  the  upper  edge,  which 
aUowfi  the  air  to  pass  to  the  front  of  the 
fin;  G  is  a  hollow  plate  projecting  from 
the  back  of  the  fire-place,  which  plate  is 


-Rt" 


G 


B 


') 


perforated  on  its  upper  surface.  Commu- 
nicating  with  the  air-pipe  E  H  is  an  iron 

Elate  which  can  be  raised  or  lowered,  and 
y  means  of  which  the  draught  can  be 
increased  or  decreased  at  pleasure ;  I  is 
the  mantel-piece.  The  bars  of  the  grate 
are  represented  as  increasing  in  projec- 
tion at  the  top,  therebv  allowing  the  aur 
to  come  in  contact  witn  the  whole  face 
of  the  fire.  The  projecting  plate  G  pre- 
venta  the  flame  from  ascending  too  high 
up  the  chimney,  which  causes  a  much 
greater  heat  to  be  given  out.  The  plate 
above  desciibed  being  hollow  and  per-' 
forated  with  small  holes  on  its  upper 
surface,  the  air  rushes  up  the  pipe  E, 
through  the  apertures,  and  up  the  chim- 
ney, causing  a  current  of  air  which  draws 
up  the  smoke.  There  are  many  ways  of 
supplying  the  air  from  the  street,  such  as 
having  an  aperture  about  an  inch  wide 
directty  under  the  window  sill,  or  a  cir- 
cular opening  surrounded  by  a  cast-iron 
wreath,  &c. 

I  remain.  Sir, 

Yours,  &c. 

J.  JONBS. 

Hart-street,  Londoki. 


SlIfPLB   INSTRtJMBNT   FOB  FINDING  A 
MBBIDIAN   LINB.       . 

Sir, — During  a  recent  visit  to  London 
I  have  been  contriving  a  new  kind  of  in- 
strument for  finding  a  meridian  line,  for 
the  making  and  fixing  of  sun-dials.  But 
as  I  have  neither  time  nor  tools  here  £or 
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making  a  perfect  inBtrament,  I  will  de- 
scribe It  80  that  any  other  person  mar 
do  so  if  they  think  it  will  be  worth  their 


while.  The  rough  model  sent  herewith  (re- 
presented in  Sie  accompanying  engrav- 
mg)  may  be  sufficient  to  give  an  idea  how 


the  instrument  is  to  be  made  and  used. 
Two  tubes  a  6,  c  (2,  are  to  be  fixed  fast  on 
the  moveable  part  Q,  so  that  one  of  them 
shall  point  to  the  pole  star,  Alrucabbah, 
while  the  other  points  to  the  fixed  star, 
Capella.  The  line  between  the  two  joints 
or  rings  ef,  on  which  the  moveable  part 
turns,  is  to  make  an  angle  with  the  hori- 
zontal board  S,  at  the  bottom,  equal  to 
the  latitude  of  the  place,  and  then  (when 
the  instrument  is  set  right)  this  line  will 
be  parallel  to  the  axis  of  the  earth,  and 
the  pole  star  tube  will  be  nearly  parallel 
to  it,  being  only  about  a  degree  and  half 
from  it.  The  other  tube,  pointing  to 
Capella,  makes  an  an^le  of  about  45  de- 
grees from  that  pointing  to  the  pole  star. 
Then,  by  setting  the  instrument  on  a 
level  plane,  and  turning  it  about  until 
the  two  stars  can  be  seen  through  the 
two  tubes,  the  edges  of  the  square  hori- 
zontal board  at  the  bottom  will  point 
exactly  to  the  east,  west,  north,  and 
south.  No  matter  what  o'clock  it  is 
when  the  observation  is  taken,  nor  what 
day  of  the  month  it  is,  nor  what  time  of 
the  year;  any  time  will  do  when  die  two 


stars  are  visible.  And  when  it  stands 
upon  the  level  plane  the  two  stars  can- 
not be  seen  through  the  two  tubes,  but 
only  when  it  is  set  right  in  the  meridian. 
The  parallel  lines  on  the  bottom  board 
being  meridians,  any  of  them  can  easihr 
be  marked  upon  the  level  plane  on  which 
it  stands.  And  this  two-tubed  instru- 
ment may  be  used  with  equal  accuracy 
in  a  different  way,  for  wnen  the  two 
tubes  point  to  the  two  stars  mentioned, 
the  bottom  board  will  be  raised  either 
on  the  north  or  south  side,  according  to 
the  difference  of  latitude,  without  the 
observer  being  at  the  trouble  of  malMng 
any  alteration  or  preparation  for  thedi£> 
ference  of  latitude.  Any  other  two  fixed 
stars  would  do  for  this  purpose  if  thej 
were  at  a  considerable  angle  from  each 
other,  but  many  of  them  are  not  visible 
every  night  in  the  year.  Perhaps  the 
star  Vega  instead  of  Capella,  woiUd  suit 
better  for  this  purpose,  as  it  is  nearer  to 
the  equator,  and  nearer  in  the  plane  with 
the  Pole  Star  and  the  Pole,  and  it  is  visible 
some  part  of  every  night  in  the  year 
when  the  sky  is  clear.    But  Capella  and 
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the  Pole  Star  never  eet  in  England,  there- 
fore they  are  visible  all  night,  and  every 
night  in  the  year  when  the  sky  ia  clear. 
I  remain,  Sir, 

Your  obedient  lervnnt, 
W.W. 

Junury  15.1841. 


8APKTY  LBVBR  AND  SAFETY  HOOK 
FOR  THE  PREVENTION  OP  ACCI- 
DENTS IN  ASCENDING  AND  DE- 
SCENDING COLLIERY  FITS,  &C. 

Sir, — My  attention  has  been  drawn  to 
the  foUo^nng  subject  for  some  time  past 
by  the  melancholy  sacrifice  of  human 
life  and  property  that  is  continually  oc- 
curring in  the  mining  districts,  the  more 
especially  upon  the  coal  fields  in  the 
North  of  England;  and  I  experienced 
very  great  satisfaction  in  being  able  to 
lay  before  the  coal  trade  and  the  public, 
at  the  late  Polytechnic  Exhibition  at 
NewcasUe-upon-Tyne,  an  invention  that 
will  place  a  very  meritorious,  and  ad- 
venturous class  of  our  fellow-siibjects  in 
comparative  safety  during  their  hitherto 
exceedingly  dangerous  ingress  and  egress 
to  and  from  their  work.*  And  also  pre- 
vent the  great  destruction  of  property 
that  must  necessarily  follow  the  breaking 
away  of  a  cage,  or  the  same  being  drawn 
over  the  pulley  by  casualty  or  inadver- 
tance.  And  1  have  been  led  to  lay  the 
same  before  your  readers,  from  having 
seen  in  one  of  vour  numbers,  a  plan 
suggested  by  Admiral  Bullen,  of  Bath, 
in  which  the  worthy  admiral  aims  at  the 
same  object. 

I  will  not  attempt  to  draw  any  com- 
pariEon  between  the  two  plans,  as  it  is 
quite  obvious  that  the  admird's  views 
are  precisely  the  same  as  my  own,  i.  e., 
the  benefit  of  the  mining  conmiunity 
without  any  desire  of  pecuniary  profit. 
It  would  be  superfluous  to  say  more  in 
explanation  of  the  plan  I  suggest,  as  the 
practical  man  will  see  at  once,  by  refer- 
ring to  the  annexed  diagram,  the  effi- 
ciency of  the  means  proposed,  but  1  may 
state  that  my  own  confidence  in  it  is 
sndi,  that  I  have  adopted  it  at  the 
Evenwood  Colliery,  Durham,  where  it 
can  he  seen  at  work,  and  its  capabilities 
folly  tested. ^_^ 

*  From  a  paragraph  in  the  Times  we  see  that  last 
week  as  six  Toung  men  were  going  down  a  coal  pit 
in  the  neighbourhood  of  Llangollen  to  their  work, 
the  chain  broke,  precipitating  them  to  the  bottom : 
the  shaft  being  about  80  vards  deep,  they  were  all 
killfd  on  the  spot.    Ed.M.M. 


And  I  have  that  faith  in  the  good 
feeling  that  exists  on  the  i>art  of  the  coal 
owners  towards  the  men  under  them. 


and  the  great  anxiety  they  feel  for  their 
protection  and  security  while  engaged 
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M  Uieir  work  tp  fM»ticipM  its  geseral 
ideption  where  the  cage  ie  loede  uae  ni. 
I  9m$  Sir,  yours  obediently, 

Jno.  A.F08TBB. 


Bishop  Aucklnd,  Duiliam, 
January  9,  IP  *" 


1841. 

D€8€fiption, 

Fig.  2. 


Fifif.  1,  is  a  plan  of  the  Seffty  Lever 
and  Safety  Hook  in  operation.  F  F  are 
the  sheer  legs;  G  6  the  pulky-frame 
sheaves  and  ropes ;  H  H  the  ci^^es  with 
the  safety  levers  attached  at  II 1 1;  K 
tubs ;  L  L  the  buntons ;  M  M  two  holes 
in  a  strong  cross-piece,  N,  through  which 
the  ropes  pass  freely.  The  lower  part 
round  the  bole  is  shod  with  strong  iron 
plate. 

Figs.  2  and  3,  the  Safety  Hook.  A  A, 
are  two  pieces  fitting  past  each  other  at 
the  points  (as  shown)  when  shut  and 
held  in  that  position  by  two  powerful 
springs,  B  B ;  C  in  each  is  the  axle  or 
centre  which  connects  A  A  with  the 
lower  frame  D ;  E  the  loop  or  hole  where 
the  cage  is  attached,  as  shown  in  fig.  1. 
Fig.  3,  shows  the  action  in  letting  the 
rope  and  loop  slip  in  case  of  coming  in 
contact  with  the  cross-piece  N  in  fig.  1. 

Mode  of  Action. — Suppose  the  cage 
on  the  right  side  to  be  in  motion  (either 
up  or  down)  and  by  any  accident  the 
rope  has  broken  (as  shown  on  the  l^ 
side)  the  safety  levers  (maying  on  an 
axle  at  a  a)  «ill  fall  down  by  the  weight 
of  the  chain  and  hook,  and  the  extreme 
ends  of  the  levers  (which  before  moved 
freely  and  clear  of  the  buntons,  will 
eaten  the  buntons  and  be  held  firmly 
there,  until  drawn  up  again  firom  ^e 


lop.  Thus  the  6dl  can  nevte  be  more 
than  tkree  fnt,  or  upon  the  average 
eiffhteen  inches.  O,  aome  grating,  or 
sheet  iron  to  protect  the  heads  of  any 
persona  who  might  be  in  the  cage  at  the 
time  of  accident,  from  the  falling  chain. 
Surety  Hook, — Should  the  enginemaa  by 
neglect  or  accident  cauae  the  cage  to  be 
drawn  higher  than  is  safe,  the  arms 
A  A  will  come  in  contact  with  the  cross- 
piece  N,  which  will  cause  them  to  let 
slip  the  rope  and  loop,  and  the  cage  can 
only  fall  three  feet. 


CONDBN8ATIOM'-MR.HOWAiKDIN  SX- 
PLANATION. 

Sir,— Allow  me.  to  point  out  an  error 
in  my  communioation  in  your  last  Num- 
ber, as  it  renders  a  sentence  unintel- 
ligible. In  the  paragraph  "  the  water 
from  the  hot  cistern  may  obviously  be 
made  to  flow  on  the  outside  of  the  pipes 
or  other  surface  and  the  cold  water  with- 
in the  boiler,"  for  ''  the  boiler,"  read 
"the  latter;"  that  is  to  sav,  the  eold 
water  may  be  passed  through  the  water 
in  the  hot  cistern  or  coming  from  it. 
By  this  arrangement  no  cold  water  eta- 
tern  is  required  when  the  hot  cistern  is 
large  enough  (which  is  very  generally 
the  case  in  steam  vessels)  to  contain  the 
tubes  necessary  to  present  a  suffieient 
surface,  under  a  very  compact  disposition 
of  them,  which  I  will  explain  when  I 
furnish  you  with  a  general  description 
of  my  process  of  condensation. 

Whde  again  on  this  subject  it  occurs 
to  me,  that  as  I  have  taken  upon  my- 
self the  task  (not  a  very  gracious  one  aa 
appears  by  the  manner  in  which  it  has 
been  replied  to)  ot  correcting  the  over- 
drawn statements  of  others  aa  to  the 
aaving  of  fuel,  that  I  ought  to  say  what 
I  myself  take  it  to  be.  It  is  thus— and 
when  the  process  is  effectually  applied : 
One  sigth,  under  ordinary  circumstances, 
and  which  will  probably  be  increased  to 
a  fifth  in  very  long  voyages ;  and  there 
are  conditions  under  which  Misestimate 
will  require  some  allowance.  Further^ 
it  is  not  stating  too  much  to  preeiime 
that  the  boilera  will  last  nearly  twice  aa 
long  as  with  the  usual  plan  of  injection 
and  consequent  deposit  of  salt%  mud^-or 
other  impurities. 

I  am.  Sir,  our  most  obedient  servant 
Thomas  Howabp. 

Xing  and  Qu«en  Iron  Work*. 
BoUieibiUie,  Ftb.  S,  1841. 
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Sir, — Permit  nw,  Mr.  Editor,  for  a 
brief  period  to  occupy  your  time  whilst 
I  offer  a  few  remarks  on  a  subject,  cosi- 
paratively  a  novel  one  to  the  public  at 
Inge,  but  one,  notwithstanding,  of  some 
interest — namely,  the  character  and  ob- 
jects of  those  modem  institutions  deno- 
minated ' '  Galleries  of  IVactical  Science.'* 

The  announcement  of  such  an  ineti- 
totion  having  been  established  in  Man- 
chester, the  town  where  I  reside^the 
veiT  metropolis  of  science  in  practice — 
nd  the  publication  in  the  journals 
of  some  of  the  lectures  delivered  at  its 
evening  meetings — have  led  my  attention 
to  the  subject,  and  induced  me  to  visit  the 
•■  Victoria,"  in  the  hope  and  expectation 
of  finding  an  institution  equal  to  its 
elevated  pretensions,  and  in  every  re- 
spect worthy  of  the  immense  and  im- 
portant district  in  which  its  locality  has 
neen  fixed. 

The  estimate  of  the  value  and  efficiency 
of  this  institution  (as  now  ordered  and 
arranged)  formed  by  oce  who  has  spent 
a  long  and  busy  life  in  the  actual  prac- 
tke  of  much  it  professes,  will  perhaps 
be  best  conveyed  by  a  general,  but  brief 
description  of  what  is  actually  offered 
by  it  to  interest  and  instruct  us.  Before, 
however,  proceeding  to  such  description, 
I  will  first  take  a  general  view  of' the 
position  an  institution  like  the  one  in 
ouestion  holds  amongst  others  of  kin- 
ored,  but  not  identical  character,  which 
are  now  scattered  throughout  our  coun- 
try for  the  propagation,  amongst  its 
active  and  intelligent  people,  of  the 
treasures  of  literary  and  scientific  know^ 
ledge. 

The  primary  object  of  such  an  institu- 
tion is  that  of  disseminating  sound  scien- 
tific knowledge  in  a  manner,  and  to  an 
extent  best  calculated  to  stimulate  and 
foster  invention  and  discovery.  Its 
sphere  of  operations  is  by  no  means  a 
restricted  one ;  but  that  sphere  will,  by 
the  mere  force  of  circumstances  external 
to  the  institution  itself,  be  found  to  em- 
brure  chiefly,  and  almost  exclusively,  the 
more  wealUiy  and  enterprising  of  our 
■rtizans,  merchants  and  manufacturers. 
It  will  be  that  class  of  persons  who  have 
both  the  means  and  the  leisure  to  seek 
and  labour  for  that  knowledge  which 
they  possess  not,  who  enter  on  the  pur- 


suit either  from  a  love  of  information 
abstractiy,  or,  stimulated  by  enterprise, 
from  the  power  it  confers — that  will  re- 
sort to  the  opportunities  and  advantages 
such  an  institution  may  present.  It  will 
not  be  the  mere  labourer  whose  time 
and  anxiety  are  occupied  in  providing 
for  his  very  existence,  who  wiU  resort 
hither  to  study  the  principles  of  science 
and  apply  them  to  his  art ;  and  as  littie, 
on  the  other  hand,  will  it  be  the  man  of 
pcnrfect  independence  and  irresponsibility ; 
— for,  except  in  some  rare  instances — in- 
variably the  result  of  accidental  bent  in 
early  youth — such  men,  exempt  by  cir- 
cumstances, will  never,  by  mere  choice, 
encounter  the  severe  labour  and  mental 
discipline  which  a  successful  study  of 
science  peremptorily  demands.  It  is  the 
class  between  these  two ;  the  most  im^ 

Sortant  in  number,  in  usefulness  and  in- 
uence ;  and  in  point  of  individual  pur- 
suit and  intellectual  acquirements,  the 
most  varied,who  will  call  for  the  exertions 
and  reap  the  benefits  of  such  institutions. 
The  mode  of  procedure  by  which  the 
objects  of  such  an  institution  must  be 
attained  will  he^Jirstly,  by  an  exhibition 
of  the  fundamental  principles  of  science ; 
in  which  so  judicious  a  selection  is  made 
of  its  more  abstruse  and  its  simpler  doc- 
trines—of its  theories  and  experimental 
facts — as  shall  be  adapted  to  the  diver- 
sified character  of  the  auditory  to  which 
such  instructions  are  likely,  from  time 
to  time,  to  be  addressed.  And,  secondfy, 
by  an  ample  and  diveisified  exhibition 
of  the  instances  in  which  these  elemen- 
tary principles  have  been  used  and  ap- 
plied to  tiie  purposes  of  art,  science  and 
manufacture — such  an  exhibition  com- 
prehending, of  course,  extensive  philo- 
sophical apparatus  and  models  of  mter- 
esting  inventions. 

A  clear  exposition  of  any  law  of  me- 
chanical philosophy  shouldf  be  followed 
by  the  exhibition  of  some  machine,  in 
the  principles  of  the  construction  of 
which,  that  law  has  been  recognised; 
and  from  which,  conversely,  by  an  ana- 
lysis of  its  principles,  that  law  can  be 
again  deduced ;  a  demonstration  which 
should  next  be  followed  by  the  exhibition 
(wherever  practicable")  of  the  uses  and 
products  of  the  same  machine;  a  course 
of  instruction  by  which  evidence  of  the 
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most  indisputable  and  stimulating  cha- 
racter would  be  afforded  of  the  reid  na- 
ture of  true  science  and  of  its  incalcula^ 
ble  advantages  and  results. 

In  another^  but  not  less  important 
field  of  instruction,  presenting  subjects 
of  exquisite  beauty  and  endless  variety, 
the  laws  of  optical  science  should,  for 
ine  instance,  be  exemplified,  in  their 
application,  by  the  construction  of  the 
telescope:  and  in  their  results  to  the 
benefit  of  mankind,  by  the  magnificent 
and  stupendous  achievements  oi  astro- 
nomy. 

And  in  like  manner,  an  exposition 
of  some  principle  of  chemical  science, 
should  be  followed  by  an  exhibition  of 
some  instance  of  its  application  to  art  or 
manufacture ;  of  whicn  examples,  that 
of  the  chemicd  influence  of  the  Solar 
Light  upon  the  substances  used  in  the 
modem  art  of  Daguerreotype,  might  he 
selected  as  one  out  of  an  incalculable 
multitude,  equally  elegant  and  instruc- 
tive. 

An  institution  organised  on  these  prin- 
ciples, and  BO  devoted  and  of  easy  access, 
and  in  which  the  procedure  just  indicated 
should  be  extended  to  every  other  branch 
of  scientific  knowledge,  would  unques- 
tionably prove  of  incalculable  value  to 
the  people  of  Manchester;  and  is  one 
which  their  immense  population  and  re- 
sources should  surely  enable  them  to 
command. 

A  litUe  reflection  upon  the  nature  of 
such  an  in8titution,wili  serve  to  show  one 
point,  which  might  not,  perhaps  at  first 
view,  be  very  apparent — that  it  is  in  no 
respect  schooUlike ;  and  that,  conse- 
quently, it  neither  partakes  of  the  cha- 
racter, nor  interferes  with  the  objects,  of 
those  two  great,  but  widely-separated 
schools — the  Universities  and  the  Me- 
chanics' Institutions. 

In  both  these,  although  so  different  in 
particular  character  and  pursuit — the 
general  object  is  the  same — merely  ele- 
mentary instruction — in  which  the  tools 
only  are  obtained  possession  of  for  the 
future  VDork^  Classes  for  drawing,  for 
the  languages,  the  mathematics,  geo- 
graphy, &c.,  are  not  to  be  looked  for  in 
galleries  of  practical  science,  to  which 
tiie  student  comes  fore-armed  and  pre- 
pared with  such  acquirements  to  enter 
on  a  more  advanced  stage  of  manual 
and  intellectual  exertion. 

With  such  a  conception  of  the  inten- 


tions and  capabilities  of  institutions  of  this 
lund,  I  proceeded  one  day,  a  iittie  while 
past,  to  the  Victoria  Gallery  of  this  town ; 
not  anticipating,  on  the  one  extreme,  to 
find  Mr.  Day  exhibiting  the  '*  Fire 
Cloud*'  to  a  multitude  of  the  wondering 
unwashed;  nor  on  the  other,  to  hear 
delivered  a  well-digested  and  elegant 
prelection  to  some  men  of  Trinity  from 
the  present  accomplished  Dean  of  Ely ; 
but  rather  did  I  expect  to  meet  with  a 
substantial,  efficient,  and  appropriate  ex- 
hibition of  valuable  art  and  true  science 
•^bearing  the  obvious  impress  of  the  re- 
puted character  of  its  originators  and  of 
their  common  sense — the  men  of  Man- 
chester.   We  shall  see ! 

The  Gallery, 

My  shilling  paid,  I  entered;  and  behold! 
first,  a  youthful  widow  fixed  in  keen  and  in- 
dependent gaze  (I  could  scarce  divine  whe- 
ther of  approval  or  reproof)  on  my  entrance. 
Nigh  to  her,  in  close  juxta- position,  but  in. 
most  unfortunate  association,  hung  a  bouquet 
of  dingy  and  fsded  flowers.  I  was  not,  how- 
ever, held  long  in  wonder  or  admiration:  a 
concave  mirror  had  the  honour  of  creating 
this  wondrous  mystery ;  in  which  it  was  hard 
which  most  to  admire — the  awkwardness  of 
the  a^'ustment  as  a  mere  optical  experiment, 
or  the  extreme  puerility  and  frivolousness  of 
the  conception  itself.  I  turned  me  now  to 
take  a  general  survey  of  the  capacious  apart- 
ment and  its  appurtenances;  and  the  senses 
are,  for  the  moment,  bewildered  and  undeter- 
mined whether  to  pass  their  evidence  to  the 
mind  in  favour  of  a  "  beggarly  account  of 
empty  boxes,"  or  of  a  multitude  of  hetero- 
genous and  frivolous  nothings !  A  few  mi- 
mic bridges  and  viaducts,  plaster  of  Paris 
busts,  and  glittering  brass  rods,  hung  with 
littic  pictures,  occupy  and  fill  up  the  field 
of  the  retina,  producing  no  better  or  more 
distinct  impression  on  the  mind  than  that, 
by  some  inexplicable  mistake,  you  have 
walked  into  an  overgrown  and  preposterous 
baby  shop !  But,  seriatim  !  In  the  locality 
of  the  "widow,"  to  the  right  and  left,  we 
have  an  abstract  of  an  optician's  shop — ^but, 
an  abstract  only.  That  at  Charing-cross, 
of  Messrs.  Watkins  and  Hill,  compared  in 
the  aniplitude  and  variety  of  objects  to  be 
seen  in  it,  with  this  restricted  and  shrivelled 
selection  of  the  Gallery  of  Science,  is  invo- 
luntarily suggestive  of  an  analogous  dii^r- 
ence  which  toe  are  just  beginning  to  perceive 
— that  between  the  Mersey  and  the  Irwell — 
between  the  mast-forest  of  the  one,  and  the 
one  or  two  solitary  barge-poles  of  the  other! 
A  few  of  the  specious  and  glittering  kinds  of 
apparatus  of  the  mere  electrician — electrical 
jars — electrical  balls — electrical  guns,  with 
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wooden  men  to  fire  them — gitM  rods,  ya- 
xii^ted  wiUi  tm-foil,  wherewith  to  spell 
your  name,  or  some  mystic  wordhy  the  flame 
of  mimick  lightning — one  or  two  magnets, 
electrical  machines,  galvanic  troughs  and 
pUes,  a  few  specimens  of  Daguerreotype,  a 
sextant,  a  quadrant,  an  hydrostatic  balance, 
and  a  few  other  such  common  and  eveiy-day 
odds  and  ends,  make  up  the  sum  of  this,  the 
'first,  and  evidently  the  most  impressive — ^in- 
tended portion  of  the  Gallery;  and  for  the 
which  jonpay  xrheapaashe  to  look  at,  and  when 
«e<ttw  to  Utugh  at!  Leaving  these,  you  pro- 
ceed inwards;  and  passing  by  some  speci- 
mens of  the  ingenuity  and  enterprise  of 
Mrasrs.  Sharp  and  Roberts,  you  go  on  won- 
dering what  Mr.  Yates's  porcelain  letters, 
or  the  one  or  two  magic  lanterns,  have  to  do 
with  "practical  science;"  not,  however,  al- 
together without  some  lingering  surmise 
that  perchance  the  latter  may  have  partici- 
pated in  the  progress  of  civilization ;  and 
that  the  days  (to  me,  the  long  past  but  joyous 
ones)  of  the  knife  grinders,  and  the  apple 
women  with  wheel  barrows,  and  the  boys 
riding  upon  pig's  backs,  may  have  been  su- 
peneded  by  an  era  of  a  loftier  order,  in 
which  a  shade  of  philosophy  and  the  adept 
may  actually  have  usurped  the  place  of  fun 
and  the  showman,  and  their  present  local 
place  of  habitation  is  in  favour  of  the  hope. 
Passing  all  these  and  much  more,  you  come 
chock  up  to  a  reservoir  of  water,  a  glance 
over  which  and  its  concomitant  wonders 
makes  you  instantly  to  think  of  Lilliput — of 
its  people  and  their  doings — and  intensely  to 
lament  that  their  pigmy  existence  was,  alas, 
no  reality,  but  a  mere  figment  of  the  brain. 
I  came  at  a  lucky  moment  A  mimic 
steamer  the  size  of  an  opera  hat,  per  force 
of  a  most  vivacious  efibrt  of  its  tiny  paddles, 
was  braving  the  perils  of  this  mimic  ocean ; 
but  with  a  praiseworthy  regard  for  its  inex- 
perience and  impotency,  the  infant  vessel 
was  still  in  leading-strings — a  cord  tacked 
to  a  dolphin's  tail  kept  it  within  certain 
bounds  and  beyond  certain  dangers.  An 
handful  of  ignited  charcoal,  placed  among 
its  entrails,  did  tlie  mighW  deed;  to  tlie 
great  delight  of  a  man  weanng  on  his  dress 
huge  and  significant  brass  buttons,  and  to 
anotlier  man  without  buttons,  apparently 
the  two  conservators  of  order  and  decorum 
throughout  this  wondrous  region.  To  the 
right,  in  an  arm  of  this  same  ocean,  fioated 
another  steamer,  in  which  the  functions  of  a 
boiler  and  engine  seemed  to  have  been  sup- 
plied by  some  internal  spring,  upon  the 
touching  of  which  a  revolution  or  two  of  its 
paddles  took  place,  and  its  power  was  ex- 
pended! A  model  or  two  of  canal  water 
locks — of  water  wheels — a  ''fall"  and  an 
^'undershot,"  the  construction  and  dimen- 
sions of  which  lead  one  to  think  of  some 
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flour  mill  in  which  the  tiniest  of  torn  tits  ir 
the  miller — an  hydraulic  ram — gold  fish  and 
bird  cage — a  rotary  pump — and  the  cata- 
logue of  this  department  of  practical  science 
is  ended! 

But  to  be  grave.  "What  possible  good  can. 
result  'from  such  contemptible  and  paltry 
display  7  Every  one  knows  that  a  piece  of 
wood,  shaped  like  a  vessel,  will  fioat  in  water,, 
and  that  a  thousand  awkward  contrivances 
may  be  used  to  move  it;  but  to  offer  such» 
even  to  boys  of  the  last  form,  as  an  exhibi- 
tion of  practical  science,  is  a  conception  be- 
neath all  contempt  Had  the  models  re- 
ferred to  shown  the  most  approved  modem 
build  of  the  steamer,  and  the  most  effective 
construction  of  its  machinery,  the  design 
would  have  been  interestbg  and  instructive, 
and  the  examination  of  £em  would  have 
ended  in  gratification,  instead  of  producing 
a  feeling  of  shamefacedness,  that,  as  a  man, 
you  found  yourself  in  a  toy  shop,  the  best 
trifle  of  which  you  would  scarcely  conde- 
scend to  bring  within  the  reach  of  your 
youngest  child. 

But  to  proceed.  You  pass  by  some 
glaring  Chinese  pictures;  a  oust  of  Napo- 
leon, presiding  over  a  case  showing  the  pro- 
gressive stages  of  gun  making,  (contributed 
by  Mr.  Edge,  and  of  which  kind  of  illustra- 
tion were  there  more  it  would  be  well) ;  then 
a  marble  table  and  a  looking  glass,  and  you 
arrive  at  some  articles  of  vertu — bronze 
castings,  illustrative  of  some  mythology  and 
of  the  Iliad.  It  would  afford  some  relief, 
amidst  the  miserable  dearth  that  prevails,  to 
dwell  upon  these,  to  recall  to  the  mind's  eye 
the  almost  faded  visions  of  the  "  blind  old 
roan's"  immortalities.  These  have  been  con- 
tributed by  Mr.  Peel.  But,  again — What 
has  "  practical  science"  to  do  with  a  minia- 
ture chariot  "  to  be  sold,"  which  you  next 
encounter? — or  with  the  tableful  of  alabaster 
vases  and  pitchers,  of  the  most  ordinary 
kind? — or  with  the  assortment  of  crockery 
ware  and  toilet  bottles  next  to  it,  of  so  shab- 
by an  aspect  that  I  would  venture  to  affirm 
the  commonest  pot  shop  in  Deansgate  could 
furnish  a  thousand  superior  to  it? 

Among  such  objects  and  such  reflections 
you  reach  the  limits  of  vour  perambulation, 
the  extreme  end  of  the  gallery,  in  the 
furthest  comer  of  which  stands  a  little  print- 
ing press,  from  which  a  solitary  operative  is 
working  off  little  red  and  blue  labels,  and 
ever  and  anon  casting  furtive  and  anxious 
glances  towards  the  dial  plate  of  the  musical 
clock,  to  discover  how  far  off  the  time  is 
when  he  shall  escape  from  the  task  of  ex- 
ercising the  functions  of  a  living  advertise- 
ment A  "pyramid"  (?)  of  cog  wheels — 
some  patented  machinery — relieved  from 
the  charge  of  absolute  unattractiveness,  sole- 
ly and  exclusively  by  the  admirable  lathe  of 
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Mr.  WMtworth — closes  the  catalogne  of 
ereiythinff  Uiat  conspicuously  meets  your 
view  or  claims  your  atteiition  in  th«  Man- 
chester Gallery  of  Practical  Science ! 

In  the  midst  of  my  surveying  I  had  heen 
called  off,  along  with  three  other  visitois,  to 
witness  the  exploits  of  an  electro-magnet, 
which  occupied  ahout  five  or  ten  minutes; 
and  I  was  now  again  summoned  by  our  old 
£riend  of  the  brass  buttons  to  the  lecture 
room,  where  the  "  phantasqnagoria  wasjgoiiig 
to  be  shown,"  and  whither  I  went  accord- 
ingly. The  joint  partakers  of  the  sntici- 
pated  intellectual  treat  were  now  swelled  in 
number  to  six  persons — three  men,  a  grown 
woman,  and  two  children.  Down  went  the 
green  curtain,  and  aiter  a  brief  period  of 
preparation  and  a  peroration  regarding  the 
high  scientific  attributes  of  magic  lanterns, 
our  feast  began.  On  the  white  disk  appear- 
ed a  rose  in  full  bloom ! — "  a  beautiful  na- 
tural object,  and  well  delineated  by  the 
artist."  A  few  moments'  revelry  of  delight 
to  us,  and  behold,  in  the  twinkling  of  sn  eye, 
a  little  Cupid,  with  his  bow  and  arrow,  in  the 
middle  of  the  rose !  After  thie — the  beauti- 
ful and  the  love- like — we  were  presented 
withaspedmen  of  the  terrific:  The  head 
and  mane  of  an  immense  lion  appeared, 
which,  aAer  a  moment  of  quiescence,  gave 
evidence  of  life  in  the  rolling  of  his  eyes  and 
expansion  of  his  jaws,  to  the  great  wonder, 
doubtless,  of  the  little  boy  and  little  girl  pre- 
sent! To  the  lion  succeeded  Mahommed 
All,  who  in  like  manner  rolled  his  eyes,  and 
looked  to  all  intents  and  purposes  as  though 
he  could,  and  had  in  his  time,  slain  more 
Turks  than  he  could  eat !  Then  came  a  bhip 
sailing  round  the  world,  some  comets'  tails, 
a  few  pretty  views  of  landscapes,  &c.,  and 
the  feast  was  over !  How  I  longed  to  be  a 
child  again,  to  feel  it  all — to  live  for  ever 
among  all  these  joyous  things — to  play  in 
the  mornings  with  the  little  steamers,  and 
in  the  evenings  to  lide  in  the  miniature  coach, 
to  see  the  magic  lantern,  and  all  this  with 
the  happy  confidence  of  protection  the  while, 
of  its  innocence  and  its  propriety,  for  over 
this  nursery  elysium  the  presiding  genius  is 
at  solid  gray-haired  man  of  seventy.  Of  not 
much  higher  order  is  the  blowing  up  oi  the 
Boyal  George,  the  description  of  the  electro- 
type, or  the  experiments  with  the  dectric 
machine,  which,  with  those  already  enume- 
rated, make  up  the  whole  syllabus  of  the 
present  daily  routine  of  verbal  and  expe- 
rimental instructions  of  this  Gallery  of 
Science! 

Instead  of  eDcounterirfir  the  maes  of 
li^enteel  and  highly  gratified  people  \i'ho 
for  ever  crowd  the  Adelaide  and  the  Po- 
lytechnic, of  London,  you  meet  in  the 
Victoria,  of  Manchester,  with  ficajrcely  a 


solitary  individual ;  the  jdace  is  i 
wholly  Bn4  continually  eBBiily*  Tlio 
same  servantB  who  perform  tne  menial 
work  of  fire-lighting  and  window-cleans- 
ing attend  upon  the  visitors  here,  where- 
as  in  London,  and  everywhere  else  with- 
in my  acquaintance,  an  individual  fully 
qualified  and  expert  in  his  own  depart*^ 
ment  is  appointed  to  such  office  of  at- 
tendant; and  the  enthusiasm  and  evi> 
dent  intelligence  of  these  men  are  pecu- 
liarly infectious  and  attractive.  After 
visiting  the  Victoria  you  are  peculiarly 
impressed  with  the  fact  of  the  extreme 
paucity  of  subjects  to  which  the  verba) 
instructions  and  the  illustrative  experi- 
ments are  devoted— of  the  few  that  navft^ 
been  selected  out  of  the  multitude  of  e^ 
isting  and  inviting  scientific  subjects^*" 
and  by  the  singular  circumstance  of  the 
unmerited  preeminence  which,  even  in 
this  slender  selection,  is  given  to  one 
scientific  branch  alone— namely,  to  elec- 
tricity. Equally  are  you  struck  with 
the  preposterous  folly  of  an  arrangement 
which  imposes  upon  one  individual  the 
mental  and  manual  labour  of  preparing 
and  conducting  the  whole  routine  of 
business^ of  superintending,  unaided^ 
an  establishment  embracing  within  ite 
sphere  of  operations  every  branch  of  sci* 
entific  knowledge  and  practice.  Equally 
judicious  and  reasonable  would  be  a 
scheme  which  should  attempt  to  ccnn- 
mand  the  whole  mineral  wealth,  an4 
provide  the  whole  motive  power  of  Lan- 
cashire by  the  unaided  efforts  (devoted 
to  each  in  succession)  of  one  solitary 
horse ;  to  which,  even  amidst  this  labour* 
should  be  allowed  but  a  scanty  period 
for  rest,  and  but  a  scurvy  allowance  ol 
coml 

The  Gallery  in  its  present  state,  and 
considered  with  respect  to  its  collected 
contents,  is  indeed  not  a  Gallery  of  Prac- 
tical Science,  but  rather  a  caricature  oC 
such,  or  a  place  wherein  tradesmen  de- 
posit goods  to  be  seen  and  sold.  If  we 
except  the  solitary  instance  of  the  true- 
surface  plates  of  Mr.  Mhitworth,  not 
one  novelty  is  there  in  it ;  nor  is  there 
one  thing  interesting  that  may  not  an 
well,  and  with  even  greater  facility,  be 
seen  daily  and  at  any  time  in  our  owti 
shops,  and  that,  too,  without  the  accoan 
panying  detraction  of  a  fee. 

A  glance  over  the  list,  hung  near  the 
door,  of  the  highly  rerpectable  names  of 


Digitized  by  VjOOQIC 


«AWKHf8'«  ByB1»XiA8TIK&  PBXT. 


Ill 


tin  propneton^  leads  me  in  the  end  to 
me  of  two  conclaflkms-^ther  that  there 
aArte  ttmotii^t  them  a  most  mngolar 
niieconception  of  what  the  true  aim  of 
-SQch^iioatitation  should  be,  and  what 
the  miMt  effective  mode  of  securing  to 
it  an  ample  success;  or  that  its  present 
pitiful  condition  is  but  a  necessitous 
apology  for  that  which  a  more  extended 
patronage,  and  the  possession  of  more 
ample  funds,  will  enable  it  to  reach. 
And  with  a  fervent  hope  that,  for  the 
credit  of  Manchester,  the  latter  may  be 
tiie  comet  inference;  and  that  the 
wishes  and  ultimate  designs  of  its  ori- 
'glinators  may  before  long  meet  with  a 
most  suecessful  accomfplishment. 
I  beg,  Sir,  to  subscribe  myself 
Your  most  obedient, 

Adamantos. 

Hanchester,  Jan.  37. 1841. 


^ftOFTftl^INO     ANIMAL     MBMBRANK8 — 
8IMPLB  PBNHOLDBR. 

Sir,— For  the  information  of  "Cori- 
liilus,"  I  beg  to  state  that  my  skins  are 
-covered  with  valuable  hair  and  fur,  and 
wMch  I  wish  to  preserve  uninjured. 

Much  having*  been  written  on  the 
-Biibject  of  pen-hofflers,  I  find  nothing 
so  simple,  easy,  and  useful,  as  a  common 
-quill,  cutting  off  as  much  as  to  admit 
tne  steel  pen,  which  can  be  firmly  se- 
tacted  by  a  small  piece  of  cork,  without 
the  intervention  of  a  slider,  or  any  other 
apparatus,  a  quill  having  been  selected 
which  suits  the  hand,  as  to  thickness 
and  bend.  In  using  a  small,  sharp- 
pointed  steel-pen,  if  the  quill  only  is 
placed  and  held  the  under  side  upper- 
knost,  or  the  reverse  of  the  usual  way, 
the  point  of  the  pen  is  thrown  more  up- 
wards, or  farther  from  the  person  writ- 
ing, and  has,  consequently,  not  that  ten- 
dency to  catch  in  the  paper  so  much  com- 
plained of. 

I  remain.  Sir,  your  obliged. 

Constant  Rbadbr  and 
Wbll  Wishbr. 

}uratry25,1841. 

^_ 

SLIDE   RULE   BtBLIOORAPRT. 

Sir, — ^A  constant  purchaser  from  the  com- 
mencement, and  an  occasional  writer  in  the 
Medumict*  Magazine^  would  feel  much  obliged 
to  any  reader  of  that  very  useful  and  raluable 
repository  of  facts,  if  he  would  inform  the 
writer  where  Laker's  tract  on  the  Slide  Role 
is  to  be  purchased;  several  London  book- 


eeUen  hare  been  appiiedto,  bfit'they  aH  saj 
they  know  nothing  of  it  They  stippose  it 
to  be  a  provincial  publication,  and  that  it  is 
not  kept  for  sale  in  town.  The  writer  is 
exceedingly  snzxons  to  have  a  «ght  of  Mr. 
Laker's  publication ;  he  has  been  led  to  sup- 
pose that  it  is  little  more  than  a  piracy  upon 
that  elegant  little  bijou  on  the  same  subject, 
which  appeared  a  few  years  since  from  the 
able  pen  of  the  very  ingenious  Mr.  Woolgar, 
of  Lewes. 

The  same  writer  is  in  possession  of  a  very 
old  carpenter's  rule,  which  has  a  slip  of 
brass,  containing  a  reversed  radius,  made  to 
slide  upon  the  girt  line,  and  which  gives  it 
immense  power  over  the  common  rule — ^it 
is  stamped  "Bradford  and  HulPs  Patent;" 
— was  such  a  rule  ever  patented,  and  when  t 
Is  it  now  on  sale?  Is  there  any  pamphlet 
to  be  had  which  contains  its  description  and 
use  ?  where  are  they  to  be  obtained  ? 

A  few  years  since  a  little  difference  of 
opinion  displayed  itself  among  some  writers 
in  the  Mechanics*  MagazinCf  as  to  who  first 
proposed  the  reversion  of  the  slide. 

The  earliest  mention  of  the  reversed  slide 
that  has  come  under  the  present  writer's 
notice,  is  in  page  187  of  Hunt's  "  Mathe- 
matical Companion,"  12mo.  1697. 

The  next  mention  of  the  reversed  slide  is 
to  be  found  in  the  1st  edition  of  "  Dough- 
arty's  Gauging,"  published  in  1 707 ;  he  it 
certainly  was  who  first  proposed  the  in- 
verted line,  now  generally  marked  M  D,  for 
malt  gauging,  and  which  inverted  line  was 
then  approved  of,  and  adopted,  by  the  Com- 
missioners of  Excise;  it  was  by  them  or- 
dered to  be  placed  on  the  Exciseman's  rule, 
and  it  has  been  in  common  use  ever  since. 

The  present  writer  would  be  very  much 
pleased  to  see  a  good  general  treatise  on 
sliding  rules— such  a  one  as  would  apply 
both  to  those  with  one  slide,  and  to  those 
with  two.  It  would  be  no  difficult  matter  to 
draw  up  such  a  treatise — sufficient  of  the 
rationaUf  and  ahundance  of  the  practice, 
might  be  contained  in  a  pamphlet — yes,  in 
a  small  pocket  manual.  Mr.  Woolgar  can 
do  all  this  well  if  he  chooses — Why  does  he 
not?     Let  him  hold  pirates  in  defiance. 

L.  R. 

January  7, 1841. 

[Mr.  Laker's  "  Treatise"  was  published  at 
Chichester,  where  Mr.  L.  resides.— £d.  M.M.] 

HAWKINS'S   EVERLASTING   PENS. 

Sir, — I  willingly  bear  testimony  to  the 
excellence  of  Mr.  Hawkins's  pens,  but  I  at 
the  same  time  concur  with  "  P.  O.  P,"  that 
they  are  high  priced.  Entertaining  thia 
opinion,  I  was  much  surprised  to  find  Mt. 
Hawkins  talking  of  advancing  the  price.  £ 
cannot  forget  (what  he  has  omitted  to  nmu 
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tion  to  you,)  that  he  has  twice  adTanced  their 
price — ^when  they  were  first  issued  their  price 
was  ten  shillings— afterwards  fourteen,  and 
now  one  guinea.  This  is  something  like 
"  eleven  buckram  men  grown  out  of  two." 
Yours, 

Bang. 
London ,  Jan.  83, 1841 . 


TBB  LATB  WILLIAM  HAZLBDINBy  BflQ. 


THE    LATE     WILLIAM     HAZLEDINB,     ESQ. — 
FARTHER   BIOGRAPHICAL    PARTICULARS. 

[From  the  Skrew^mrg  Chrmucle.^ 
"We  promised  in  our  last  to  carry  out  a 
little  farther  our  sketch  of  the  character  of 
Mr.  Hazledine,  and  are  enabled  to  give  the 
following  characteristic  anecdotes,  which 
probably  will  convey  a  better  notion  of  his 
character  and  conduct,  than  a  more  detailed 
narrative : — 

Mr.  Hazledine's  character  for  accuracy  and 
promptitude  was  formed  in  very  early  life  by 
an  incident,  to  which  he  never  ceased  to 
trace  his  success.  A  cargo  of  French  burs 
having  been  landed  at  Bristol,  it  struck  him 
that  a  good  trade  could  be  made  out  of  their 
manufacture  into  millstones ;  but  being  with- 
out spare  capital,  he  started  oifto  his  relative, 
Mr.  John  Hazledine,  to  try  to  borrow  £80, 
wherewith  to  attend  the  sale.  "  Have  you 
any  security,"  said  his  uncle,  "  that  you  will 
repay  me  the  money."  "  None,"  said  Wil- 
liam, "  except  my  own  conduct"  "  That's 
enough,  lad,"  said  the  generous  donor ;  "but 
one  other  guarantee  I  shall  require,  which  is 
this: — name  your  day  for  repayment,  and 
let  it  be  distant  or  near  as  best  suits  you ;  but 
if  you  wish  to  please  me,  or  succeed  in  the 
world,  attend  punctually  to  your  promise ; 
and  you  will  never  lose  a  friend,  and  very 
seldom  require  one."  The  remark  of  his 
xmde  struck  deep  into  the  mind  of  the  spe- 
xrulative  borrower,  who  took  the  money  to 
Bristol,  and  made  such  a  purchase,  as  ena- 
bled him  to  enter  on  a  lucrative  branch  of 
trade,  in  which  he  ever  after  held  a  high 
character.  The  borrowed  money  was  punc- 
tually returned  on  the  promised  day;  and 
the  advice  of  his  uncle  was  the  rule  of  his 
conduct  throughout  life. 

So  precise  and  accurate  was  he  also  in  his 
other  af&irs  of  business,  that  no  transaction, 
however  insignificant,  passed  unrecorded. 
His  pocket-book  was  the  chief  record  of  all 
his  intentions,  and  their  execution ;  the  first 
entry  therein  being  made  on  the  morning  of 
the  first  of  January,  in  the  words,  "  paid  for 
this  book,  4s."  and  thereafter  followed  each 
transaction,  down  to  the  close  of  the  year. 
These  books  he  carefully  retained ;  and  could 
thus,  at  a  glance,  inform  himself  of  the  mi- 
nutest occurrence  in  his  business,  or  his 
family,  for  the  last  half  century.  Some  of 
these  records  are  exceedingly  interesting, 


being  expressed  in  his  own  forceful  style ; 
and,  strange  to  say,  where  a  coiner  of  a  leaf 
remains  oUierwise  unappropriated,  it  is  often 
filled  up  with  a  verse  or  two  of  rhyme,  as 
remarkable  for  its  deep  feeling  as  its  nervous 
terseness. 

It  was  long  an  object  of  Hazledine's  great* 
est  ambition,  to  construct  some  public  build- 
ing in  Shrewsbury,  which  would  carry  his 
name  down  to  another  generation  with  the 
same  halo  that  surrounded  it  in  more  distant 
places.  With  that  view,  and  seeing  at  a 
glance  the  admirable  opportunity  which 
offered  itself  of  connecting  Kingsland  with 
Shrewsbury  by  a  bridge,  and  rendering  that 
beautiful  suburb  an  integral  part  of  the 
town,  he  ofifered  to  construct  an  iron  bridge 
from  the  Quarry  to  the  opposite  side,  making 
such  approaches  and  embankments  as  would 
render  the  street,  from  St  John's-hill  to  the 
House  of  Industry,  an  easy  and  pleasant 
walk ;  and  he  offered  a  thousand  pounds  to- 
wards its  erection,  to  which  the  late  Mr. 
Pelham  offered  to  contribute  a  similar  sum. 
The  project  fell  to  the  g^und,  from  some 
party  motives  and  fantastic  fears  that  it  would 
interfere  with  the  House  of  Industry — that 
bugbear,  which  has  prevented  the  success  of 
more  hopeful  schemes  than  all  our  other  pub- 
lic nuisances  put  togetlier ;  but  his  want  of 
success  did  not  prevent  him  from  embarking 
largely  in  all  other  public- spirited  improve- 
ments. He  lent  the  aid  of  his  head  and  his 
purse  to  the  construction  of  the  new  race- 
course ;  he  has  done  more  for  the  improve- 
ment of  the  public  streets,  at  his  own  cost, 
than  the  Street  Act  Committee,  with  their 
yearly  revenue  of  £1500;— he  offered  his 
services  and  his  purse  for  the  formation  of  a 
new  Cattle  Market  at  Kingsland; — ^he  as- 
sisted liberally  in  lowering  the  hills  on  the 
Wyle  Cop  and  Castle  Gates;  and  finally, his 
last  public  appearance  was  in  the  Com- 
mittee-room of  the  Shrewsbury  Railway 
Company,  where  he  expressed  a  hearty  wish 
that  his  life  might  be  spared  to  see  this  great 

Sroject  carried  into  execution,  and  offered 
is  thousand  or  more  pounds  towards  its 
completion. 

About  SO  years  ago  an  action  for  damages 
was  instituted  against  Mr.  Hazledine,  on  the 
ground  that  the  dam  of  a  mill  in  his  occupa- 
tion did  injury  to  some  meadows  belongmg 
to  a  litigious  neighbour.  The  case  was 
opened  at  our  assizes,  and  the  judge  (Mr. 
Justice  Lawrence,  we  believe)  recommended 
the  parties  to  submit  to  two  referees. — 
Hazledine's  counsel  turned  round  and  advised 
Mr.  Hazledine  to  accede  to  the  opinion  of  his 
Lordship,  but  he  got  up  and  firmly  addressed 
the  Judge  in  these  words : — My  Lord,  I 
came  here  to  have  this  case  tried  before 
your  Lordship,  and  not  to  have  it  submitted 
to  reference."     The  Judge  answered  with 
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lome  asperity,  and  very  emphatically, 
**  Very  well,  Sir,  you  shall  have  it  tried 
then!"  The  trial  proceeded,  and  at  last 
Hazledine  himself  (who  had  not  put  even  the 
name  of  the  witness  in  his  hrief)  ordered  a 
Land  surveyor  to  be  called,  who  had  taken 
the  level  of  his  mill  dam  and  that  of  the 
plaintif' s  meadow,  which  proved  that  the 
meadow  was  actually  above  the  possible 
leakage  from  Mr.  Hazledine' s  water.  This, 
of  course,  settled  the  case.  After  the  verdict 
nas  pronounced  in  Hazledine's  favour,  the 
Judge  asked  him  why  he  would  not  submit 
to  a  reference  as  advised  ?  "  For  this  reason, 
my  Lord : — it  often  happens  that  two  referees 
make  a  half-and-half  Uiing  of  it,  by  blaming 
both  parties ;  and  I  was  so  well  satisfied  I 
had  done  no  injury  that  I  would  not  submit 
to  be  punished."  "  You  have  done  right," 
said  the  Judge,  **  it  was  a  fit  case  for  a  Jury." 
We  must  add,  that  Hazledine  was  always 
very  averse  to  litigation ;  but  in  the  pre- 
sent case  he  knew  Sie  parties  he  had  to  deal 
with. 

A  transaction  with  the  late  Mr.  Pelham, 
M.P.,  of  this  town,  relative  to  Cound  Mill, 
was  a  source  of  great  fun  to  Mr.  Hazledine, 
who  often  told  it  with  much  glee.  These 
two  originals  met  one  day  near  the  Post- 
office,  and  Mr.  Pelham  told  Hazledine,  that 
as  he  wished  to  remove  Cound  Mill  nearer 
to  the  water  which  drove  it,  he  would  be  glad 
if  Hazledine  would  immediately  set  about 
the  job.  Hazledine,  somewhat  astonished, 
said,  "Wouldn't  it  be  better  to  bring  the 
water  nearer  the  mill,  than  to  demolish  the 
building  to  bring  it  nearer  the  water  ?"  "I 
don't  want  your  advice,"  says  Mr.  Pelham, 
turning  on  his  heel  and  walking  ofiT.  "I 
don't  want  your  job,"  replied  Hazledine, 
driving  his  gig  onwards  to  his  residence; 
and  the  pair  continued  shouting,  "  I  don't 
want  your  advice,"  and  "  I  don't  want  your 
job,"  till  they  were  out  of  each  others'  hear- 
ing. Eighteen  months  thereafter,  not  a  word 
having  passed  between  them  on  the  subject 
during  all  that  time,  Mr.  Pelham  walked 
into  Mr.  Hazledine's  office,  and  briefly  asked 
him  to  "do  the  job  at  Cound,"  which  Ha- 
zledine answered  by  a  nod ;  and  the  work, 
involving  an  expenditure  of  many  hundred 
pounds,  was  completed  without  another  word 
passing  between  them ! 

Mr.  Hazledine  had  less  than  most  men  of 
the  rank  to  which  he  had  elevated  himself, 
of  that  false  pride  which  would  pass  by  an 
old  friend  because  he  was  poor.  A  laugh- 
able incident,  characteristic  of  all  his  conduct 
in  cases  of  this  description,  took  place  some 
years  ago  at  Chester.  He  had  been  building 
a  bridge  for  the  Marquis  of  Westminster, 
near  that  city,  and,  being  the  race  week,  he 
one  day  went  on  the  course  in  his  gig.  The 
Unt  man  he  met  whom  he  recognised,  was  a 


workman  of  his  own — a  soul  framed  of  un- 
quenchable thirst — who  had  gathered  a 
crowd  around  him  listening  to  the  warbling 
of  the  mellifluous  song  of  "  Giles  Scroggins." 
Hazledine  was  wonder-struck  at  the  specta- 
cle of  his  own  workman,  whom  he  had  left 
comfortably  at  work  in  Shrewsbury,  thus  en- 
gaged on  the  Chester  race  course;  and, 
stopping  his  gig  till  the  song  had  ceased,  he 
roared  out,  "  Jack,  lad,  what  bringst  thee  so 
far  from  home  7  Dostna  thee  want  a  jug  o' 
drink  to  clear  thy  pipes  ? "  "  Aye,  God  blest 
thee,  master,"  was  Jack's  answer,  "  or  I'll 
never  see  ou'd  Coleham  again,  for  the  rude 
o'  cheese-chawers  here  have  only  given  me  a 
halfpenny  for  two  hours'  singing."  Hazle- 
dine desired  him  to  step  into  his  gig,  and 
taking  him  to  the  stand,  crammed  him  fuU 
of  what  was  there  to  be  obtained,  telling  at 
the  same  time  all  his  friends  of  the  queer 
manner  in  which  he  had  fallen  in  with  his 
old  fellow-workman  ;  and  next  day  clothed 
him  in  a  new  suit,  and  sent  him  off  by  the 
coach  to  Shewsbury. 

In  the  year  1829,  Mr.  Hazledine  was  the 
warden,  or  head  officer  of  the  "  Incorporated 
Company  of  Ironmongers,"  &c.  He  was 
fond  of  any  pleasure  which  gave  happiness 
to  the  working  classes  and  all  around  him, 
and  therefore  patronised  what  is*  called 
"  Shrewsbury  Show,"  a  kind  of  Saturnalia 
which  is  now  abolished.  As  warden  he 
wished  to  exhibit  himself  in  all  dignity;  and 
in  a  mitthful  moment  wrote  the  following 
rhymes  to  Mr.  C.  T.  Clarke,  in  Mardol  :— 
Dear  Sir, 

If  your  Windows  have  room 

On  Monday  at  noon, 
I  am  going  to  ask  as  a  favour, 

Four  Ladies  from  here 

Will  about  that  time  appear. 
To  look  at  the  sports  of  The  Show ; 

And  to  view  with  surprise 

The  bustle  and  noise, 
Antl  Harry  the  Eighth,  in  the  Bow. 

I  had  almost  forgot 
One  deep  in  the  plot — 
I  mean  Vulcan,  the  Man  in  the  .\rmour. 
You  and  I  should  not  rest 
Half  so  soiuid  or  so  blest 
Were  it  not  for  the  sound  of  the  hammer. 
If  the  least  inconvenient,  say  so. 

Yours  sincerely,— W.HAZLBDiNa. 

We  have  a  strong  opinion  that  Hazledine's 
character  and  natural  abilities  were  some- 
what moulded  and  inspired  by  the  fame  of 
Brindley,  the  great  navigator,  who  executed 
the  designs  of  the  Duke  of  Bridgewater.  At 
the  time  of  Brindley's  death,  Hazledine  was 
about  nine  or  ten  years  old,  and  Brindley's 
fame  was  little  known  or  valued  until  several 
years  after  his  death. 

There  were  many  traits  in  Hazledine's 
circumstances  and  character  similar,  and 
some  dissimilar,  to  those  of  Brindle>.  The 
education  of  Brindley  was  neglected— so  was 
Hazledine's.    BrincQey  bound  himself  ap- 
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prentioe  to  a  nullwright— «tich  was  Hazle- 
•^ine's  early  employment  Brindley  never 
indulged  in  the  common  diversions  of  life — 
Hazledine,  on  the  contrary,  mingled  in  all 
enjoyments  which  made  people  happy. 
Brindley  lay  in  bed  to  consider  of  difficul- 
^es — but,  on  the  other  hand,  Hazledine  said 
to  the  writer  of  ^s  sketch,  "  When  I  have 
been  in  difficulties,  I  did  not  lie  in  bed  to 
'tbink  of  them — I  always  get  up  and  face 
them.'* 

In  about  concluding,  for  the  present,  this 
notice  of  Mr.  Hazledine,  we  exult  in  claim- 
ing for  Shrewsbury  the  residence  and  benign 
•iimuence  of  such  a  man.  His  loss  will  be 
deeply  felt  by  his  attached  friends,  and  the 
wondng  classes. 

Alas !  for  them— though  not  for  Thee — 

They  eannot  choose  bat  weep  the  more ; 
Deep  for  the  Dead  that  ^ef  must  be 
Who  ne'er  gave  Cause  to  mourn  before. 

The  property  accumulated  by  the  de- 
-ceased  during  his  long  and  active  life,  he 
has  distributed  chiefly  among  his  children, 
xelatives,  and  servants:  directing  that  his 
foundry  and  other  works  shall  be  continued 
for  at  least  twelve  months  after  his  death. 
The  property  bequeathed  is  very  consider- 
able, ne  being  possessed  at  his  death  of  up- 
wards of  two  hundred  houses  in  Shrews- 
boiY ;  besides  foundries,  forges,  brickworks, 
-timber-yards,  canal,  gas,  and  insurance 
■shares,  and  stock-in-trade  to  a  yet  unknown 
value. 


On  the  Sunday  after  Mr.  Hazledine's 
funeral,  the  Rev.  Vicar  of  Sl  Chad's  took 
advantage  of  the  occasion  to  deliver  a  very 
eloquent  and  affecting  discourse  on  the  me- 
lancholy event  Towards  the  middle  of  the 
sermon  a  comparison  was  made  between  the 
shortness  of  human  life  and  the  work  of 
men's  hands,  when  the  Rev.  Gentleman 
thus  apostrophised  his  hearers — 

"  Need  I  remind  my  audience  of  the  far- 
famed  works  of  art,  which,  after  the  lapse  of 
ages,  are,  even  now,  mouments  of  Grecian, 
Roman,  and  Egyptian  enterprise  ?  But  in- 
stead of  mentioning  the  works  of  other  na- 
tions, hare  we  nothing  in  our  own  highly 
favoured  land,  that  proves  the  self  same 
truth  ^  Are  there  no  cathedrals,  for  instance, 
whose  majestic  structures  speak  of  a  thou- 
sand years,  while  their  builders,  perhaps, 
numbered  only  three- score  years  and  ten? 
Are  there  no  great  works  accomplished  in 
this  our  generation,  which  will  tell  to  future 
ages,  that  while- the  monuments  remain,  the 
head  that  planned  them  is  silent  in  the  dust 
of  death?  And  may  I  not  speak  of  the  skill 
and  enterprise,  ana  handy  work  of  him, 
whose  mortal  remains  were  yesterday  con- 
signed to  the  tomb  of  our  own  churchyard  ? 
Of  him,  whose  skilful  labours  both  at  home 


and  abroad,  remain  to  be  admired  by  ch3d- 
ren*s  children,  which  wondering  thousands 
have  alreadv  beheld,  spanning  as  they  do» 
with  colossal  g^atness,  not  only  the  foaming 
torrents  of  mighty  rivers,  but  also  the  raging 
billows  of  the  deep?  May  I  not  refer  to  hia 
love  of  industry  and  perseverance — of  his 
delight  in  encouraging  industrious  habitfe 
among  the  hundreds,  who  will  long  and  deep- 
ly lament  their  beloved  employer?  His  loss, 
they  doubtless  both  feel  and  acknowledge,  to 
be  a  loss  indeed!  And,  with  resjiect  to  his  kind- 
ly disposition  and  warm-heartedness  as  a 
friend,  and  husband,  and  parent ; — but  here  I 
must  pause — for,  it  may  be,  that  I  have  touch- 
de  a  chord  which  will  vibrate  to  the  heart  of 
some  member  of  his  family  circle.  I  will 
only  add,  in  connexion  with  my  text,  that 
blest  as  he  was  with  health  and  strength  for 
nearly  fourscore  years,  yet,  how  soon  are 
they  gone  and  fied  away ;  soon,  even  when 
compared  with  the  work  of  men's  hands." 


ON  ROTARY  AND  RECIPROCATING  STEAM 
ENGINES,  AND  ON  THE  SUPPOSED  LOBS 
OF  POWER  FROM  THE  USE  OF   THE  CRANK. 

[The  following  comparative  view  of  the 
advantages  of  reciprocating  and  rotary 
steam-engines,  including  a  very  complete 
exposition  of  the  fallacy  of  attributing 
a  serious  loss  of  power,  to  the  employment 
of  the  crank  as  the  means  of  converting  rec- 
tilinear into  circular  motion — ^has  just  appear- 
ed in  the  118th  Part  of  the  Encyclopedia 
Britannica  —  Art  Steam  Engine.  As  it 
bears  strongly  upon  a  subject,  in  which 
many  of  our  correspondents  have  taken  a 
great  interest,  and  is  written  in  a  very  pt«c- 
tical,  as  well  as  philosophical  spirit,  we  feel 
assured  that  no  apology  is  necessary  for 
transferring  it  to  our  pages,]     Ed.  M.  M. 

**  The  steam-engine  being  now  most  gene- 
rally used  in  our  workshops,  our  manufac- 
tories, our  steam-ships  and  our  locomotive 
engines,  for  the  purpose  of  turning  round 
certain  axles  or  wheels  with  a  continuous 
whirling  or  revolving  motion,  it  has  appeared 
to  many  the  simplest,  the  most  elementary, 
and  the  most  appropriate  manner  of  applying 
the  moving  power,  that  the  steam  should  itsdf 
follow  the  wheel  which  it  turns,  round  die 
circumference  of  its  circle  of  gyration,  and 
so  it  is  supposed,  by  acting  immediately  and 
directly  on  the  wheel  to  be  turned  round, 
produce  the  most  powerful  effect  In  this 
way  the  action  of  the  steam  would  be  madb 
to  resemble  the*  turning  of  a  mill-wheel  by 
the  action  of  the  water  on  the  buckets  of  its 
rim ;  and  the  amngem«at8  by  which  such. 
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an  elenentaiy  mfide  of  acticm  might  be 
brought  about,  from  ithtA  is  called  a  "  Ro- 
tatory Steam  Engine." 

"  That  simpUdty  of  fonn  and  of  outline 
axe  essential  to  simplicity  of  action,  and  ex- 
cellence of  mechanical  action,  is  a  fallacy ; 
that  simplicity  of  figure  and  fewness  of  parts 
are  objects  of  higher  importance  in  machi- 
nery than  durability,  precision,  and  economy 
of  operation,  is  a  fallacy ;  that  such  an  ele- 
mentary machine,  if  constructed,  could  give 
forth  any  more  of  that  power  than  is  now 
xendered  effective  by  the  common  steam- 
engine  in  every- day  use,  is  a  fallacy,  arising 
in  ignorance,  and  ending  in  disappointment. 

**  "We  have  to  state  with  regret,  that  very 
injurious  consequences  have  arisen  from  this 
popular  error.  Many  men  of  high  talent  and 
inventive  genius  have  sacrificed  their  taJents, 
their  industry,  their  lives,  to  this  delusion. 
The  patent  ofilices  of  England,  Scotland, 
Ireland,  France,  and  America,  the  mecha- 
nical periodicals  of  them  all,  the  transactions 
of  societies  for  promoting  the^  arts,  the 
"machines  approuvees par  1' Academic,"  the 
journal  of  the  Franklin  Institution,  all  teem 
with  inventions  of  rotatory  engines,  and  sub- 
stitutes for  the  crank  of  the  comnrMn  steam- 
engine,  by  which  power  and  simplicity  are  to 
be  united  in  the  highest  degree.  And  yet, 
when  we  look  around  us,  we  nowhere  find 
that  a  phalanx  of  talent  thus  concentrated 
with  a  singleness  of  purpose,  and  an  indomi- 
table perseverance  worthy  a  more  hopeful 
object,  has  ever  been  successful  in  producing 
4itte  foim  of  mechanifno  to  stand  in  compe- 
tition with  the  common  every-day  recipro- 
cating engine, with  its  crank  and  its  fiy-wheel, 
and  all  its  much  condemned  appendages.  In 
this  country  alone  a  host  of  inventors  have 
not  only  pioceeded  so  far  as  to  expend  their 
ingenuity,  labour,  and  money,  in  inventing 
and  constructing  machines  of  this  class  and 
makicg  them  the  subject  of  experiment,  but 
more  than  a  hundred  of  them  have  actually- 
laid  out  in  succession  four  or  five  hundred 
pounds  a  piece  in  procuring  the  royal  grant 
«f  monopoly  for  their  valuable  contrivances. 
'We  feel  it,  therefore,  to  be  our  duty  to  give 
A  full  and  unccm premising  exposure  of  the 
fidlacies  of  the  rotatory  engine. 

"  Yre  regard  such  a  fallacy  as  a  grievous 
obstruction  to  the  advancement  of  the  arts 
and  the  industry  of  Great  Britain.  It  is  to 
the  prevalence  of  ignorance  on  this  subject, 
that  much  of  the  misdirection  of  mechanical 
talent,  in  so  far  as  it  has  been  applied  to  the 
improvement  of  our  prime  movers,  is  to  be 
Attributed.  Again  and  again,  year  after 
jear,  do  we  find  the  same  machine  invented 
and  re-invcnted,  and  the  same  experiments 
njMated,  and  the  identical  lailures  encoun- 
tered. Cf  these  failures,  however,  there  is 
mdj  a  small  number  comparatively  which 


oomes  befose  the  public.  Those  alone  mhich 
obtain  patents  are  dragged  into  light ;  and'Of 
those  we  axe  only  left  to  infer  the  aubsefaent 
failure,  from  the  droumstance  of  ditooren- 
ing  that  their  existence  is  recognised  nowhene 
except  in  the.paxohments  of  the  patent  office. 
It  is  indeed  a  matter  of  general  regret,  n«t 
limited  to  the  subject  of  rotatory-eBginety 
that  false  pride  should  prevent  men  from 
publishing  the  results  of  such  experiments 
as  may  not  be  perfectly  successful  in  accon»- 
plishing  the  objects  originally  intended.  It 
should  be  recollected,  that,  as  evidence  of  the 
truth  or  falsehood  of  some  great  prindpHe, 
no  experiment  is  valueless,  if  aimpty  and 
faithfiuly  described ;  and  that,  if  it  do  not 
serve  as  a  signal-post  to  point  the  way  to 
truth,  it  may  at  least  prove  useful  as  a 
beacon  to  warn  from  the  path  of  error.  It  is 
to  unsuccessfu]  experiments  that  we  owe 
many  of  our  most  valuable  scientific  dis- 
coveries. The  failure  of  an  attempt  to  make 
a  sucking  pump  more  than  83  feet  high,  led 
to  an  acquaintance  with  the  doctrine  of  at- 
mospheric pressure,  and  opened  a  new  fieid 
ofreseardi  to  the  genius  of  Galilei,  TorricelU, 
and  Boyle;  and  Sir  Humphrey  Davv  is  xe- 

Sorted  on  an  occasion  where  he  was  shown  a 
exterously  manipulated  experiment,  to  hare 
exclaimed,  "  I  thank  God  I  was  not  made 
a  dexterous  manipulator,  for  the  moat  im- 
portant of  mv  discoveries  hme  been  sug- 
gested to  me  by  failures." 

"  Thus  we  find  that  the  record  of  error 
may  often  urove  a  contribution  to  truth  ;  and 
the  man  who  is  sufifidently  unselfish  to  im- 
part to  others  the  benefit  of  such  experienee, 
is  the  disinterested  friend  of  science.  Had 
all  the  failures  of  the  rotatory  engine  been 
publicly  recorded,  that  avenue  of  misdirected 
efToTt  would  Icng  ago  have  been  closed. 

"  Let  it  be  recollected  that  the  only  office 
performed  by  machinery,  is  the  transmission 
of  power  from  an  animal  or  element,  and 
never  the  creation  of  power.  It  can  modify 
motion  in  direction,  velocity,  and  force,  so 
as  to  expend  itself  in  one  manner  rather  than 
another,  but  it  can  never  create  motion  or 
generate  power.  This  is  true,  or  all  the  ex- 
perience of  the  laws  of  matter  which  has 
been  obtained  since  the  use  of  inductive 
philosophy,  is  false.  Solid  matter  may  obey 
force,  and  modify  it,  but  can  never  create 
power.  The  only  enquiry  to  be  made,  there- 
fore, in  regard  to  any  engine  is  this ;  when 
force  is  applied  to  the  machine,  whether  the 
force  of  steam  or  any  other,  does  it  tuxn  all 
the  force  of  the  agent  to  a  usdul  prurpoae, 
without  further  diminution  than  is  occasioned 
by  necessary  friction  and  resistance  of  the 
air,  and  the  least  possible  loss  of  power  by 
transmission  ?  Yi  hen  steam  bursts  a  boiler, 
or  water  overturns  the  embankment  of  a  xe- 
servoir,  the  power  of  heaiand  of  gravity  pao- 
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dacei  its  full  effect ;  but  it  is  not  a  useful 
eflbet  The  object  of  a  macbine  is  to  expend 
it  parsimoniously  in  rendering  the  greatest 
portion  of  its  e&ct  usefuL  The  only  ques- 
tion entertained  is,  which  form  of  engine  is 
best  calculated  for  converting  the  power  of 
steam  to  a  useful  purpose,  so  as  to  do  so  with 
the  smallest  diminution  in  its  quality  ?  The 
common,  or  reciprocating  steam-engine,  is 
distinguished  from  the  rotatory  steam-en- 
gine by  the  nature  of  certain  parts  of  its 
mechamsm,  which  convey  the  motion  of  the 
steam  to  the  machinery  which  is  to  be  moved ; 
these  are  a  piston-rod  and  crank.  Now,  it 
is  owing  to  a  radical  misconception  of  the 
nature  of  this  elementary  machine,  the  crank, 
that  innumerable  schemes  have  been  devised 
for  the  production  of  circular  motion,  without 
the  intervention  of  the  crank,  either  hj  giv- 
ing to  the  steam  itself  an  immediate  circular 
action,  or  by  the  substitution  of  some  other 
less  elementary  mechanism  between  the  re- 
ciprocating piston  and  the  revolving  axis,  as 
the  means  of  producing  its  rotation.  In  the 
most  common  form  of  the  rotatory  engine, 
the  cylinder,  piston-rod,  and  cranked  axle 
are  superseded  by  a  cylinder,  valve,  stop,  and 
axis.  In  the  same  way  as  a  mill-wheel  is 
compelled  to  move  in  a  circle,  either  by  the 
direct  action  of  water  or  wind  upon  it,  so  is 
the  drum,  or  wheel,  with  valves,  fans,  or 
other  projections  on  its  circumference,  urged 
round  by  the  force  of  the  steam,  and,  en- 
closed in  an  outer  cylinder,  or  case,  gives  re- 
volution to  an  axis  to  which  it  is  attached. 
This  direct  rotatory  action  of  the  steam  will, 
it  is  imagined,  give  out  the  effect  of  the 
-steam  more  powerfully,  uniformly,  and 
economically  than  the  common  mode  of  re- 
ciprocating action  when  converted  by  the 
crank  into  revolution. 

"Although  the  nr.me  of  Watt  has  been  in- 
cluded in  the  list  of  inventors  of  substitutes 
for  the  crank,  it  should  be  observed  that  he 
was  only  driven  to  the  invention  of  a  sub- 
stitute by  the  circumstance  of  a  patent  hav- 
ing been  previously  obtained  for  the  crank 
in  its  simplest  form  ;  and  that  he  abandoned 
this  beautiful,  but  more  complex,  mechanism 
on  the  instant  that  the  elementary  crank  was 
released  firom  the  fetters  of  monopoly.  It  is 
due  also  to  his  memory  to  say,  that  the  sun 
and  planet  wheel,  which  he  substituted  for 
the  crank,  is  a  disg^sed  crank,  possessing 
all  the  valuable  properties,  excepting  sim- 
plicity and  smallness  of  friction,  which  give 
to  the  crank  its  present  eminence  as  a  means 
of  obtaining  rotatory  effect  It  is  remarkable 
that  the  fallacies  regarding  the  now  univers- 
ally employed  crank  were  coeval  with  its 
first  suggestion  as  the  vehicle  of  rotative 
.steam  power.  John  Stewart,  in  describing 
this  mechanism  for  this  purpose,  in  the  Phil. 
'  Trans,,  1777,  observes,  that  •  the  crank  or 


winch  is  a  mode  of  obtaining  the  circular 
motion  which  naturally  occurs  in  theory,  but 
in  practice  it  would  be  impossible,  from  the 
nature  of  the  motion  of  the  engine,  which 
depends  on  the  force  of  the  steam,  and  can- 
not be  ascertained  in  its  length ;  and,  there- 
fore, on  the  first  variation,  the  machine 
would  either  be  broke  to  pieces  or  turned 
back.' 

"Mr.  Smeaton  agrees  with  Mr.  Stewart 
on  the  inapplicability  of  the  crank ;  but  ad- 
duces another  objection,  'that  great  loss 
would  be  incurred  by  the  absolute  stop  of 
the  whole  mass  of  moving  parts,  as  oft^  as 
the  direction  of  the  motion  is  changed,  and 
that  although  a  heavy  fly-wheel  might  be 
applied  to  regulate  the  motion,  it  would  be 
a  great  encumbrance  to  the  milL' 

"  In  such  phrase  of  evil  omen  was  it  thus 
confidently  predicted  that  the  simple  means 
now  in  every- day  use  for  the  commimication 
of  steam  power  to  revolving  machinery  would 
either  be  attended  with  great  loss,  be  very 
desultory  in  its  action,  or  altogether  break 
the  machine  to  pieces.  At  that  time,  how- 
ever, the  crank  was  not  in  use ;  but  the  very 
same  objections  are  still  urged  by  those  who 
have,  every  day,  before  them  the  practical 
confutation  of  their  assertions. 

**  In  the  abstract  and  purely  theoretical 
view  of  the  subject,  it  can  be  shown  that  the 
present  mode  of  applying  the  steam  possesses 
none  of  the  disadvantages,  and  that  the  ro- 
tatory mode  possesses  none  of  the  superiority 
attributed  to  it 

"  In  making  the  comparison  between  the 
rotating  and  the  reciprocating  piston,  let  it 
be  supposed  that  the  vessels  containing  the 
steam  are  equally  rigid,  equally  perfect  in 
their  form,  and  are  equally  divested  of  fric- 
tion, and  that  there  shall  have  been  obtained 
for  the  steam  a  point  cTappui  as  satisfactory 
in  the  case  of  the  rotatory,  as  that  which  the 
reciprocating  engine  possesses  in  the  ends  of 
the  cylinder;  then  upon  this  hypothetical 
position,  neither  engine  will  excel  the  other, 
each  will  move  over  a  space  with  a  power 
and  velocity  proportioned  to  the  steam  which 
it  makes  use  of,  and  that  engine  will  do  most 
work  which  uses  the  greatest  quantity  of 
steam. 

"  The  great  fundamental  principle  in  the 
construction  of  machinery  is,  that  the  work 
done  depends  in  quantity  only  upon  the 
quantity  and  velocity  of  the  power  applied, 
and  not  at  all  upon  the  form  of  the  machine ; 
in  other  words,  that  a  machine  has  no  power 
either  of  consuming  or  creating  motive 
power;  that  it  can  only  transmit  it ;  that  it 
can  only  modify  it  to  suit  particular  pur- 
poses ;  and  that  what  it  loses  in  pressure  it 
will  gain  in  velocity  ;  this  is  on  the  supposi- 
tion, of  course,  that  the  machine  is  perfecUy 
well  made,  without  friction,  and  without 
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pennitting  the  escape  and  waste  of  power  in 
some  effict  not  conducive  to  the  end  in  view. 
Setting  ont,  then,  from  this  great  fundamental 
principle  of  virtual  velocities,  we  might 
satisfy  ourselves  with  asserting  the  truih  we 
now  wish  to  establish  as  a  simple,  self-evi- 
dent deduction  from  it,  and  conclude  that 
from  this  great  principle  of  virtual  velocities 
there  could  not  possibly  be  loss  of  power  by 
the  crank  steam-engine. 

**  This  summary  process  would  not,  how- 
ever, satisfy  the  enquirer  or  inventor  who 
has  taken  the  erroneous  view  of  the  subject, 
unless  he  were  given  to  understand  how  this 
great  doctrine  may  be  made  to  bear  on  the 
peculiar  difficulties  of  the  case.  He  will 
return  upon  us  with  the  question — *  How  is 
it  that,  in  the  common  crank,  we  are  able  to 
show  that,  at  two  given  points  in  its  revolu- 
tion, the  position  is  such  that  an  infinite 
power  would  produce  no  effect  at  all ;  that 
there  are  only  two  instants  of  time  in  which 
the  force  and  its  effect  are  equal ;  and  that, 
at  every  other  point,  the  pressure  given  out 
by  the  steam  to  the  crank  is  less  than  the 
original  pressure  of  the  steam  on  the  piston? 
How  is  this  inconsistency  to  be  reconciled? 
We  think  it  right  to  give  a  direct  answer  to 
this  question,  because  a  considerable  autho- 
rity, Mr.  Tredgold,  has  committed  a  gprievous 
error  in  reporting,  and  apparently  demon- 
strating, that  the  rotatory  and  crank-engines 
actually  differ  in  theory  in  the  proportion  of 
three  to  two,  the  proportion  being  against 
the  rotatory  engine;  whereas,  if  they  be  not 
equal,  our  whole  system  of  mechanics  since 
the  time  of  Galilei  has  been  resting  on  a 
fallacy. 

"  Let  it  be  recollected,  then,  that  at  the 
two  extremes  of  the  line  of  centres  the  great- 
est loss  is  said  to  take  place.  Now,  here  the 
fact  is,  that  it  is  impossible  there  can  be  loss 
of  power,  for  there  is  no  power  at  all  exerted; 
there  is  no  steam  in  action.  It  is  forgotten 
that,  at  this  point,  the  communication  which 
supplies  the  steam  from  the  boiler  has  been 
cut  off  The  steam  on  one  side  the  off  pis- 
ton having  done  its  work,  only  waits  to  be 
released  from  the  chamber,  and  escapes  on 
the  instant  of  the  opening  of  the  eduction 
valve,  and  at  the  same  instant  is  m  the  act 
of  being  permitted  to  enter  on  the  opposite 
^de,  for  reversing  the  motion.  At  these 
points,  therefore,  all  application  of  force  has 
ceased,  and  arrangements  are  making  for 
reversing  the  motion;  and  as  no  power  is 
applied,  none  can  be  lost 

**  In  regard  to  the  remaining  points  of  the 
circle,  at  which  is  said  that  power  is  lost,-  it 
is  easy  to  show  that  the  velocity  imparted  to 
the  crank  is  such  as  to  be  an  exact  equi- 
valent to  the  force  which  is  apparently  lost 

**  The  following  table  presents  the  results 
of  very  accurate  calculations  of  power  and 


velocity,  showing  that  the  velocity  at  a  given 
point  in  the  circle  is  increased  exactly  in  the 
same  ratio  as  the  force  or  pressure  is  dimi- 
nished, so  as  at  all  times  to  present  the  same 
dynamical  equivalent  The  table  extends 
from  one  neutral  point  to  the  other  neutral 
point  of  the  orbit  of  the  crank,  comprehend- 
ing a  semicircle  divided  into  ten  equal  parts. 
The  first  column  indicates  the  point  in  the 
semicircle  at  which  the  force  and  velocity 
are  estimated ;  the  next  column  shows  the 
per  centage  of  the  direct  force  of  the  steam 
on  the  piston,  which  is  given  out  in  pressure 
upon  the  crank  of  the  engine ;  and  the  last 
column,  the  velocity  given  out  at  each 
point 

Place  of  the      Per  centage  of  power       BeUttive 
Crank.  i^iven  out  in  pressure.       Velocifej. 


(f  .... 

....       0.00   .... 

....  Infinite. 

18°  .... 

....     30.90   .... 

....  3.236 

36°  .... 

....     58.78   .... 

....   1.701 

S***  .... 

....     80.90   .... 

....   1.236 

72^  .... 

....   195.11   .... 

....   1.051 

90°  .... 

....   190.00  .... 

....   1.000 

108°   .... 

....     95.11   .... 

....   1.051 

1260  .... 

....     80.90  .... 

....   1.236 

144°  .... 

....     58.78   .... 

....   1.701 

162°  .... 

....     30.90  .... 

....  3.236 

180°  .... 

....       0.00  .... 

....  Infinite. 

*'  From  this  table  it  is  evident  that  when  we 
take  note,  as  we  must  do  in  every  correct 
estimate  of  power,  both  offeree  and  velocihr, 
the  crank  has  at  each  point  the  equivalent  m 
greater  velocity  for  less  force. 

"  The  numbers  in  the  second  column  also 
represent  the  velocity  of  the  piston  in  relation 
to  the  crank,  so  that  when  the  velocity  of 
the  crank  is  uniform,  the  velocity  of  the  pb- 
ton,  or  the  steam  consumed,  which  is  pro- 
portional to  its  velocity,  is  in  the  exact  ratio 
of  the  pressure  on  the  crank. 

"The  last  consideration  which  we  shall 
submit  upon  this  part  of  the  subject  is,  that 
if  the  average  of  the  pressures  on  the  crank 
be  taken  for  every  point  of  its  orbit,  it  will 
amount  to  about  63.3  per  cent  for  the  whole 
circumference  of  the  circle.  Now,  as  the 
same  circumference  of  the  prbit  of  the  crank 
is  greater  than  the  stroke  of  the  piston  in  the 
cylinder,  the  whole  space  described  in  a  given 
time  by  the  crank  is  greater  than  the  whole 
space  described  by  the  piston,  also  in  pro- 
portion of  3.1416  to  2 ;  so  that  if  we  combine 
the  greater  length  of  the  whole  orbit  with  the 
force  on  it,  we  shall  have  an  exact  equivalent 
to  the  greater  force  on  the  piston  moved 
through  a  smaller  space. 

"  The  error  of  Mr.  Tredgold  lies,  not  in 
his  estimate  of  the  effect  of  the  crank,  but  in 
his  estimate  of  the  effect  of  the  steam  in  the 
rotatory  engine.  By  a  strange  oversight,  he 
gives  a  statement  of  its  power  as  much  over 
the  truth,  as  that  of  the  crank  is  generally 


Digitized  by  VjOOQIC 


118 


om  TUjfTAMX  JJK9  RadTBooATisie  anus^Mjmotwt* 


imdar  Ae  trnth.  We  admit  th«t, 
mfha  fint  abstnct  ^lew  of  the  subject,  tibc 
xotalsry  is  theoietieaUy  a  peifiect] j  ^eient 
piopagator  of  pcmeTyand  we  have  merely  de- 
ngned  to  show  that  in  theory  the  crank  has 
not  the  &ii)t8  usnaUy  attributed  to  it,  and  is 
also  a  perfect  machine.  We  shall  by  and  by 
show  what  the  consideratiouB  are  by  which 
the  impracticability  of  the  rotary  scheme  is 


''It  appears,  therefore,  that  the  power  of 
itsam  is  by  no  means  disadyantageously  ap- 
plied through  the  medium  of  the  crank  in 
the  ordinary  way,  because,  1,  the  velocity  of 
the  crank  is  in  ^e  inverse  ratio  of  the  pres- 
sure upon  it ;  2,  because  the  mean  pressure 
on  l3ie  crank  during  the  whole  revolution  is 
less  than  the  pressure  on  the  piston,  only  in 
the  proportion  in  which  the  whole  space 
moved  over  by  the  latter  is  less  than  the 
space  described  by  the  former,  so  that  the 
whole  effect  is  equal  to  the  whole  power;  8, 
because  the  steam  is  not  at  all  expended  at 
the  neutral  points,  and  because  its  expendi- 
ture is  at  every  point  exactly  proportioned  to 
the  pressure  which  it  gives  out,  the  velocity 
of  the  piston  being  in  Uiat  ratio.  In  theory, 
therefore,  the  or^nary  crank  possesses  no 
inferiority  to  the  rotatory  machine,  as  an  en- 
gine for  applying  the  power  of  steam  to  re- 
Tolving  machinery. 

**  1 1.  In  a  practical  point  of  view  it  may  be 
flhenm  that  the  rotatory  steam-engine  is 
ffreatly  inferior  to  the  common  reciprocating 
crank-engine  in  simplicity  of  parts,  easy 
construction,  cheapness,  amount  of  Action, 
compactness,  precision  and  uniformity  of 
work,  and  durability  and  economy  in  use ; 
and  that  it  does  not  possess  any  of  the  pecu- 
liar applicability  that  has  been  attributed  to 
it,  to  the  great  purposes  of  inland  navigation 
and  railway  transport 

'*  1.  Simplicity, — ^A  little  unfairness  is 
■ometimet  inadvertently  used  by  inventors 
of  rotatory  engines,  in  making  comparisons 
with  their  machines  and  the  common  crank- 
engine;  they  select  the  large  beam  engine, 
with  all  its  conveniences  and  appendages, 
and  compare  it  with  the  simplest  form  of  the 
xotatory  engine;  but  in  justice  we  may  be 
allowed  to  take  the  simplest  form  of  both. 
Now,  there  is  a  simple  form  of  engine  used 
both  in  America  and  in  this  country,  of  the 
oscillating  species,  as  it  is  called,  and  this 
species  of  reciprocating  engine  consists  only 
of  the  following  parts: — Cylinder,  piston, 
and  cranked  axle ;  there  are  are  no  vaives  or 
further  mechanism  of  any  kind,  so  that  where 
•Implicity  is  the  first  great  requisite,  this 
kind  may  be  used  with  tudivantage.  The  ro- 
tatory engine  of  the  most  simple  species 
must  hare  its  drum,  diaphragm,  piston,  and 
axle. 

"  If  we  take  those  forms  of  the  rotatory 


engine  which  zeqnire  valve  gear, 
condenser,  force  pumps,  &c,  such  ap 
ages  will  have  no  advantage  of  any  kind  in 
ehher  form;  but  in  working  the  pumps 
which  are  themselves  reciprocating,  therecit 
procating  engine  will  have  the  advantage  of 
more  dinct,  immediate,  and  simple  action  $ 
for  in  the  rotatory  engine  additional  mechan- 
ism is  necessary  to  convert  the  revolving 
motion  into  one  calculated  for  reciprooatiiig' 
pumps. 

"  2.  In  case  of  construction  the  simple  form 
of  reciprocating  engines  incomparably  excels 
the  rotatory.  To  possess  equal  powers  the 
rotatory  drum  would  require  to  be  of  much 
larger  diameter  than  the  reciprocating  cy- 
linder; and  the  difficulty  of  construction 
increases  in  a  high  ratio  with  the  diameter. 
The  diaphragrm  is  also  a  sliding  or  revolving 
piece  of  mechanism,  whose  rubbing  surfaces 
require  the  greatest  precision  of  workman- 
ship. The  revolving  piston  is  also  a  prac* 
tical  problem  of  the  greatest  difficulty,  and 
one  which  has  never  been  satisfactorily 
solved ;  for  if  it  be  rectangular  with  plane 
surfaces,  it  is  scarcely  possible  to  make  its 
surfaces  steam  tight;  and  if  it  be  a  circular 
and  revolving  piston,  its  surface  and  that  of 
its  drum  become  surfaces  of  double  curva^ 
ture,  and  the  difficulty  is  then  prodigiously 
increased.  The  metallic  piston  of  the  com- 
mon steam  engine  is  the  most  perfect  and 
most  simple  piece  of  mechanism,  which  earn 
be  made  by  a  very  ordinary  woikman,  and 
which,  if  imperiectiy  fitted,  will,  in  the  pro- 
gress of  doing  its  work,  become  of  itself  every 
day  more  and  more  perfect  An  editor  of  a 
well  known  practical  journal,  although  a  be<- 
liever  in  the  rotatory  engine,  speaking  of  one 
of  its  simplest  forms,  is  compelled  to  admit 
"that  there  being  no  mode  described  of 
making  the  parts  of  the  engine  steam  tiglkt 
by  packing,  they  must  be  all  made  so  by  ao* 
curate  workmanship  and  grinding,  the  ex- 
pense of  which  in-  the  onset  and  in  repaita 
would  certainly  be  too  considerable  to  allow 
it  to  come  into  competition  with  other  steam*- 
engines  of  a  more  common  and  practicable 
construction."  This  admission  is  equally 
applicable  and  fatal  to  all  the  forms  of  the 
engine. 

"  S.  The  cheapness  and  first  cost  of  the  en- 
gine will  result  from  the  two  former  points 
of  inferiority,  and  will  be  further  shown, 
from  those  which  follow,  to  be  greaUy  and 
necessarily  in  favour  of  the  common  engine. 
Not  only  are  the  parts,  from  their  nature^ 
more  easy  of  construction,  but  the  extent  of 
polished  surface  will  be  shown  to  be  muoh 
greater  in  the  rotatory  than  in  the  rec^rc^ 
eating  engine. 

"  4.  The  quantity  of  surfkce  exposed  to 
Action  is  greater  in  the  rotatory  engine. 
Let  it  be  recollected  that   in.  the  rotatoiy 
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'^•iigine,  Ae  piston  describes  tlie  semi-oiyeiim- 
fetence  of  the  circle,  while  the  piston  of  the 
ledprocsdng  en^e  is  desoribing  the  dia- 
meter of  it.  Let  it  also  be  recollected,  that 
the  reciprocating  piston  passes  back  through 
the  returning  stroke,  over  the  very  same 
«ar&ee  through  which  it  formly  descended, 
while  the  rotatory  piston  necessarily  revoWes 
orer  a  new  surfiiice,  forming  the  oUier  semi- 
ciicuniference  of  its  orbit 

"  Let  it  also  be  recollected,  that  the  form 
cf  the  reciprocating  cylinder  may  be  so  pro- 
poitioned,  that  it  may  have  a  minimum  of 
anr&ce,  while  the  length  of  the  circuit  of  the 
fotatory  piston  prevents  the  possibility  of 
^ving  it  a  proportion  to  the  radius  of  the 
piston,  by  which  this  object  would  be  ob- 
lained ;  for  it  w<Hild  be  equivalent  to  making 
a  cirele  whose  diameter  should  be  equal  to 
its  circumference,  which  is  impossible.  It 
is  impossible,  therefore,  that  the  friction  can 
ever  be  as  small  in  the  rotatory  as  in  the  re- 
ciprocating engine. 

"5.  Compaetnest, — It  follows  in  like  man- 
aer,  that  the  bulk  and  spaoe  occupied  by  the 
lotatory  engine  must  be  greater  than  in  the 
reciprocating  engine ;  for  in  the  one  case  the 
piston  must  describe  the  circumference  of  a 
circle,  whose  diameter  is  greater  than  twice 
the  radius  of  the  piston ;  and  in  the  other 
case  it  is  only  necessary  that  the  piston  pass 
through  the  diameter  of  it 

**  6.  In  precision  and  uniformity  of  work- 
ing, its  inferiority  will  be  rendered  manifest 
under  head  III.,  when  the  peculiarities  of  Uie 
-ciank  are  explained. 

**  7.  In  durability  and  economy  in  the 
wear  and  tear  of  ordinary  working,  the  ro- 
tatory must,  from  certain  elements  in  its 
constitution,  be  necessarily  far  inferior  to  the 
oonsmon  engine.  It  contains  in  the  very 
nature  of  its  action,  elements  of  speedy  de- 
struction and  expensive  end  frequent  repairs, 
«o  that  it  can  never  become  an  economical 
-engine.  Before  proceeding,  however,  to  de- 
monstrate the  cause  of  this  inferiority,  the 
fret  of  this  inferiority,  as  existing  in  all  pre- 
vious engines,  we  shall  adduce  firam  the  un- 
willing evidence  of  a  friend  to  rotatory  en- 
|(ines.  Speaking  of  Mr.  Holliday's  engine, 
he  says  that,  "  the  extreme  accuracy  and 
nice  fitting  of  parts  necessary  for  it,  will 
make  it  very  difficult  to  execute,  and  very 
easily  denmged.  Rotatory  steam-engines 
.  possess  considerable  advantages  both  as  to 
-need  and  economy  of  power,  and  would 
therefore  be  preferable  if  they  could  be  made 
to  work  as  well  for  a  continuance,  and  be 
cs  easily  kept  in  good  order  as  common  al- 
ternating steam-engines;  but  from  their 
being  so  very  seldom  used,  we  apprehend 
Ihat  this  is  very  fsr  from  being  the  case  with 
-any  of  them  at  present,  and  that  the  prodnc- ' 
tion  of  a  rotatory  steam'^ngine  possessed  of 


Aese  necessary  qualities,  is  still  an  objeoi  of 
research."  So  far  the  Editor  of  the  Beper- 
tory  of  Artty  in  testimony  that  the  rotateiy 
steam-engine  never  hat  been  made  to  work 
durably  and  economically ;  we  now  go  on  to 
show  that  it  never  can. 

"  It  is  essential  to  the  durability  of  a 
nuichine  that  its  parts  should  wear  uniformly, 
and  that,  if  possible,  the  mere  process  of 
wearing  should  taake  Uiem  fit  each  other  more 
closely.  Thb  is  pre-eminently  true  of  the 
piston  and  cylinder  of  a  common  rec^uro- 
cating  steam-engine.  Its  piston,  cylinder, 
and  valves  fit  more  closely  as  they  wear,  and 
are  worn  with  perfect  uiuformity,  so  as  not 
to  require  repair  until,  by  long  working,  the 
whole  diickness  of  matter  in  action  shall  at 
length  have  been  consumed.  This  is  ^e 
perfection  of  mechanism,  and  it  is  admirably 
exemplified  in  the  metallic  piston  of  a  steam- 
engine,  which,  working  night  and  day,  will 
require  no  repair  of  any  kind  until,  after  a 
long  period  of  years,  the  whole  strength  of 
the  metallic  rings  shall  have  been  consumed. 

"  In  the  very  nature  of  the  rotatory  piston, 
this  uniformity  of  friction,  this  increasing 
adaptation  of  surfaces,  this  permanence  of 
the  best  working  condition  is  impossible.  A 
common  reciprocating  steam  engine  attainsits 
best  working  condition  after  it  has  wrought 
for  some  years ;  but  a  rotatory  steam-engine, 
if  it  have  been  brought  by  care  and  pre- 
cision of  workmanship  to  a  state  of  high 
finish  and  perfect  accuracy,  so  as  to  weik 
well  for  a  diay,  commences  from  that  mo- 
ment a  rapid  course  of  deterioration,  every 
succeeding  degree  of  which  accelerates  ihe 
progress  of  decay ;  a  decay  which  can  only 
be  retarded  by  continual,  laborious,  and  ex- 
pensive repairs.  The  following  consideia^ 
tions  may  render  obvious  the  nature  of  Ae 
elements  of  self-deterioration  in  the  consti- 
tution of  a  rotatory  steam-engine. 

"  Suppose  two  perfectly  flat  plates  of  po- 
lished metal  perfectly  round  to  be  laid  one 
upon  the  other,  so  as  exactly  to  coincide  at 
every  point ;  let  the  uppermost  be  so  made 
as  to  turn  round  on  an  axis  while  in  contact 
with  the  other,  and  let  a  rapid  motion  be 
conununicated  to  the  uppermost ;  let  us  con- 
sider what  the  result  of  the  attrition  of  one 
of  these  upon  the  other  will  be;  will  they 
wear  equally,  so  as  to  remain  in  a  state  of 
mutual  adaptation,  or  will  they  not?  Ex- 
perience funiishes  us  with  a  reply  that  ex- 
actly quadrates  with  a  reasonable  expecta- 
tion :  tiiey  will  not  wear  equally,  they  will 
not  retain  their  form,  they  will  not  remain 
fiat;  they  will  wear  away  most  rapidly  at 
tiie  circumference,  and  wear  open  there 
while  they  are  quite  close  at  the  eentve. 
Let  it  be  considered  that  the  outer  edge  per- 
forms a  larger  circttit  than  a  part  nearer  to 
theeentrei  that,  therefbre,  since  all  the  paita 


Digitized  by  VjOOQIC 


120 


OK  BOTART  AND  RECIPROCATING  STEAH-ENOXNES. 


reyoWe  in  the  same  time,  those  nearer  to  the 
circumference  move  with  greater  velocity 
than  those  towards  the  centre ;  that  the  at- 
trition is  consequently  most  rapid  at  the 
circumference,  and  diminishes  uniformly  to- 
wards the  centre  of  the  plates ;  and  it  neces- 
sarily follows,  that  towards  the  edges  the 
plates  must  commence  an  immediate  and 
rapid  waste,  while  the  centre  remains  unin- 
jured. This  result  is  estahlished  as  matter 
of  experience.  It  is  a  circumstance  that  • 
has  caused  the  failure  of  many  heautiful  in- 
ventions. It  is  the  reason  why  conical  hear- 
ings have  heen  universally  abandoned  for 
cylindrical  ones ;  and  it  is  the  reason  why  a 
most  heautiful  class  of  inventions  has  been 
totally  useless  to  the  improvement  of  the 
common  steam-engine ;  we  refer  to  the  re- 
volving valves  invented  by  Oliver  Evans 
and  by  Murray,  but  now  universally  aban- 
doned, in  spite  of  their  simplicity  and  ori- 
^nal  cheapness,  on  account  of  this  inequa- 
lity in  the  attrition  of  flat  surfaces  revolving 
round  a  centre. 

"  The  application  of  the  result  of  this 
illustrative  experiment  to  the  subject  in 
question  is  abimdantly  obvious.  The  rota- 
tory piston  is  necessarily  and  inevitably  of 
this  nature.  Performing  a  circuit  round  a 
centre,  different  portions  of  the  bearing  sur- 
faces subjected  to  pressure,  and  necessarily 
in  contact  and  requiring  to  be  steam-tight, 
revolve  at  unequal  distances  from  the  cen- 
tre, and  therefore  with  unequal  velocities ; 
hence  the  circumferential  surfaces,  under 
this  excessive  attrition,  wear  more  rapidly, 
and  become  unfit  for  use  long  before  the 
central  parts  have  sufiered  any  sensible  ef- 
fect It  is  to  this  difference  of  velocity  and 
of  attrition,  arising  from  the  necessary  cir- 
cumstance of  motion  round  a  centre,  which 
renders  it  impossible  to  keep  the  rotatory- 
engine  in  a  working  condition  with  advan- 
tage, and  from  which  it  follows  that  each 
day's  work  renders  th^  engine  less  fit  for  the 
duty  of  the  succeeding  day. 

"  8.  The  peculiar  applicability  of  the  ro- 
tatory form  of  steam-engine  to  the  purposes 
of  steam  navigation  and  land  locomotion, 
has  been  much  insisted  on  by  projectors  of 
TOtatory-engires.  To  both  these  purposes 
it  is,  from  it.^  form,  supposing  it  to  possess 
no  other  di-  vantage,  most  inapplicable. 
In  a  steam- \  <  -  ^el  it  is  first  of  all  desirable 
to  have  the  a:  1  ^  of  the  paddles  as  high  as 
possible,  and  t  We  weight  of  the  engine  as  low 
as  possible.  Now  if  the  engine  be  placed  on 
an  axis,  which  is  the  case  in  this  application 
of  the  rotatory  engine,  one  of  two  evils  is 
incurred:  either  the  axis  of  the  wheels 
must  be  brought  low,,  which  impairs' the  ac- 
tion of  the  paddles,  or  the  weight  of  the 
engine  must  be  exalted  so  as  to  render  the 
vessel  top-heavy,  unsteady,  or,  as  it  is  tedi- 


nically  called,  *  crank,'  and  liable  to  he 
upset  By  the  ordinary  engine,  the  axis  is 
elevated  to  or  above  the  deck,  while  the 
weight  of  the  engine  remains  on  the  floor,  at 
the  bottom  of  the  vesseL 

"  Again,  to  the  application  of  the  rotatory 
steam-engine  to  the  purpose  of  terrestrial 
locomotion  in  propelling  carriages  on  rail- 
ways or  other  roads,  tliere  are  inseparable 
objections.  As  the  rotatory  engme  is  placed 
immediately  upon  the  axle  of  the  propelling 
wheels,  there  can  be  no  springs  between  it 
and  the  wheels,  so  that  every  jolt  would  de- 
range the  machinery.  The  weight  of  the 
engine  placed  on  the  axle  would  in  turn 
reciprocate  the  evil  by  knocking  the  wheels 
to  pieces. 

"  In  the  reciprocating  engine  these  evils 
are  prevented  by  the  detachment  of  the  en- 
gine from  the  axle,  and  the  propagation  of 
power  through  rods,  wheels,  or  chains,  to  the 
propelling  wheel  or  axis ;  and  if  any  fault 
still  remain  in  the  principle  of  locomotive 
engines,  it  is  the  want  of  perfect  detach- 
ment in  the  very  respect  which  the  intro- 
duction of  the  rotatory  engine  would  render 
impossible. 

*'  In  addition  to  all  these  obstacles  which 
stand  in  the  way  of  rotatory  engines,  it  may 
be  worth  while  to  mention  another  circum- 
stance of  a  practical  nature  which  g^ves 
great  superiority  to  the  common  steam- 
engine;  we  mean  the  facilities  which  it 
presents,  and  which  the  rotatory  engine  does 
not  possess,  for  the  attachment  of  the  ap- 
pendages that  are  indispensable  to  the  func- 
tions of  a  perfect  steam-engine.  The  subor- 
dinate parts  of  an  engine  which  belong 
equally  to  a  rotatory  and  reciprocating  steam- 
engine,  are,  an  air-pump,  a  feed-pump,  and 
a  well-pump.  These  merely  require  to  be 
attached  directly  to  the  beam  of  the  comnaon 
engine,  and  they  are  worked  without  the  in- 
tervention of  auxiliary  mechanism,  because 
the  motion  of  the  pumps  is  reciprocating, 
and  the  action  of  the  steam  is  also  in  the 
common  engine  reciprocating ;  while,  on  the 
otlier  hand,  in  the  case  of  the  rotatory  steam- 
engine,  it  would  be  necessary  to  convert  the 
revolving  movement,  by  a  crank  or  other 
more  complex  mechanism,  into  the  very 
reciprocating  effect  which  it  is  intended  to 
supersede. 

"  All  these  considerations,  of  a  most  im- 
portant and  immediate  practical  bearing, 
clearly  prove  that  although,  in  the  most 
abstract  and  elementary  theoretical  view  of 
the  subject,  there  be  an  apparent  equality  of 
effect  in  the  rotetory  and  the  reciprocating 
steam-engines,  yet  there  are  practical  objec- 
tions of  an  inseparable  nature  inherent  in 
the  very  constitution  of  rotating  mechanism, 
that  prevents  the  possibility  of  rendering  it 
more  perfect 
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III.  *'  It  18  lastly  our  duty  to  show  that 
the  common  reciprocating  crank  steam- 
engine,  not  only  does  not  possess  the  disad- 
yantage  attributed  to  it,  but  that  it  possesses 
certain  very  peculiar  properties  which  may 
not  have  been  hitherto  clearly  imderstood 
and  defined,  but  which  nevertheless  do 
adapt  it  in  so  admirable  a  manner  to  the 
nature  of  steam  and  of  solid  matter,  and  to 
the  necessary  imperfections  of  all  human 
mechanism,  as  to  have  rendered  it  triumph- 
ant in  universal  practice  over  every  com- 
petitor. 

CTo  le  conekided  in,owr  next.) 


BUBlIARmE   PROPELLERS  AND   PADDLE 
WHEELS. 
[From  an  article  on  the  Ankimedet  in  No.  I.  of  the 
Bristol  Ma^oMim  and  /Festem  Literary  Journal, 
a  new  provmeial  Journal  i>f  great  ability  and  pro- 
mise.] 

Whether  the  Archimedet  screw  produces 
under  ordinary  circmnstances  an  acceleration 
of  speed  or  not  we  consider  of  very  secondary 
importance;  we  have  no  doubt  but  it  does 
and  to  an  extent  which  will  eventually  ap- 
pear very  conspicuously;  and  we  think  the 
clear  and  able  explanation  on  this  point,  in 
the  letter  of  Mr.  Roger  Phillips,  of  White- 
haven, published  in  the  Mechanic**  Magazine 
for  October,  is  conclusive ;  but  the  travel- 
ling public  will  regard  this  only  as  one  of 
the  minor  merits  of  the  screw-propeller. 
We  are  of  opinion  that  a  steamer,  even  on 
the  old  construction,  is  safer  at  sea,  in  all 
weathers,  than  an  ordinary  sailing  vessel  of 
the  same  size  and  trim,  as  long  as  the  engines 
and  paddU'wheels  continue  in  perfect  order, 
and  there  are  plenty  of  coals  to  keep  them 
going;  but  when  any  circumstance  occurs 
to  stop  the  machineiy,  and  render  it  useless, 
we  have  no  hesitation  in  stating  that  the 
common  steam  vessel  becomes  the  most  help' 
less  log  that  floats  upon  the  waters;  and  the 
situation  of  the  crew  and  passengers  is  from 
that  moment  critical  and  dangerous.  We 
put  it  to  the  captains  of  sea-going  steamers 
themselves,  whether,  under  such  circum- 
stances, they  could  ever  gain  one  point  to 
windward  ?  and  whether,  in  the  event  of  a 
gale  of  wind,  the  utmost  efibrts  of  human 
ingenuity  could  get  the  vessel  out  of  the 
trough  of  the  sea,  if  she  once  broached  to, 
which  she  would  probably  do  almost  imme- 
diately ?  It  is  notorious,  that  the  Erin  was 
lost  m>m  this  circumstance.  This  unfor- 
tunate steamer  was  passed  by  several  vessels 
in  the  course  of  the  day,  l}ing  in  the  trough 
of  the  sea  (as  it  is  nautically  termed),  and 
was  reported  off  Milford,  distance  about 
20  miles,  with  signal  of  distress  flying,  the 
wind  blowing  at  the  time  a  gale,  at  North 
West ;  she  must,  therefore,  some  hours  be- 


fore she  went  down,  have  been  within  sight 
of  land,  with  a  fair  wind,  of  which  no  use 
could  be  made. 

When  the  Killamey  also  was  disabled,  she 
was  some  miles  to  windward  of  Cork  har- 
bour, and  drifted  all  across  its  mouth,  with 
a  fair  wind  to  run  in.  Even  the  loss  of  the 
William  Husktsson,  last  winter  (certainly 
that  of  the  remaining  passengers^,  may  in  a 
great  measure  be  attributed  to  her  complete 
helplessness,  when  the  rolling  of  the  water 
from  the  leak  put  the  fires  out;  as  she  was 
several  hours  in  distress  before  Captain 
Clegg,  with  the  Huddersfieldf  came  to  her 
assistance :  whereas,  between  Liverpool  and 
Dublin,  a  fast  sailing  vessel,  with  a  stifif 
breeze,  is  never  above  four  or  five  hours* 
run  from  a  safe  harbour,  let  the  wind  be 
which  way  it  wilL 

It  was  the  knowledge  of  the  fact,  that  the 
great  shocks  to  which  the  ordinary  machi- 
nery is  subjected  in  a  heavy  sea,  are  very 
liable  to  put  the  engines  out  of  order,  and 
the  great  danger  to  which  the  vessel  would 
then  be  exposed,  which  prevented  for  20 
years  any  attempt  to  establish  a  regular 
steam  communication  with  America;  and 
even  now,  although  in  such  a  castle  at  sea 
as  the  Great  Western^  with  such  enormous 
power,  and  so  amply  provided  with  reme- 
dies for  almost  every  kind  of  accident  to 
which  she  is  exposed,  one  might  not  feel 
very  apprehensive,  as  long  as  the  provisions 
continued  abundant;  yet  we  question  whe- 
ther, in  the  event  of  her  engines  becoming 
effectually  damaged,  the  renowned  Hosken 
himself  would  not  be  very  willing  to  ex- 
change the  commandership  of  this  "  migh^ 
monarch  of  the  deep"  for  that  of  a  snug 
little  schooner,  of  no  more  than  100  tons 
burden,  even  in  the  midst  of  the  '*  broad 
Atkntic." 

Now,  with  respect  to  the  Archimedes  (or 
anv  good  vessel  similarly  appointed),  not 
only  is  she  safer  than  an  ordmary  sailing 
vessel,  while  her  machinery  continues  ef- 
fective— and  much  less  likely  to  have  thia 
put  out  of  order  than  it  would  be  on  the  old 

J>lan,  because  the  strain  on  it  is  always  near- 
y  equal — ^but  she  is  also,  to  all  intents  and 
purposes,  and  in  all  situations,  even  tvith  her^ 
machinery  stopped  and  rendered  useless,  quite 
as  srfe  as  any  saUing  vessel  would  be.  With 
her  propeller  detached  from  the  engine 
(which  can  be  done  in  one  minute),  it  haa 
been  ascertained  that  she  is  as  well  able  to 
''  turn  to  windward"  as  a  fast-sailing  yacht; 
and  "  when  her  gaff-foresail  came  down  by 
the  run,"  says  Captain  Scott  in  his  letter  to 
Captain  Chappell — (vide  Report,  p.  53) — 
"  she  stayed  against  a  heavy  sea,  wHch 
proves  her  to  be  a  very  handy  vessel." 

We  confess  that,  to  us,  this  advantage  ap- 
pears immense ;  it  makes  all  this  difi^ence ; 
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tlftt^  wlmeai  fhe  aafetj  of  Tessel  and  p«»» 
smgerv,  in  the  fonner  eaae  depends  gmeralUf 
altogether  on  the  machinery ^  in  -die  new  i^an, 
OB  me  eontrsry,  the  mMhiner^r  ia  mererjr  an 
ad^denal  means  of  speed,  wliich,  like  s 
ataadingosail,  can  be  set  or  taken  in  at  |rfe»- 
BBTC,  and  vhich  maj,  and  dees,  add  eon- 
dderaUy  to  the  safety  of  the  Tosael,  but  can 
ittvtTf  under  any  cirtuMMtanceMf  ntatenatty  ai^ 
minuhii;  and,  had  this  method  been  applied 
in  the  ilrst  instance,  there  ironld  have  been 
no  more  risk  in  sending  steamers  of  ordi- 
narj  sice  and  power  to  America,  twenty 
years  ago,  than  there  is  now  in  narigating 
them  to  France  or  to  Ireland. 

When  we  have  been  exposed  to  a  heavy  cross 
sea,  even  in  steamers  of  known  and  approved 
ffood  qualities  and  great  power,  we  could  not 
hear,  without  some  degree  of  nervousness,  the 
tiinndering  shocks  which  the  engines  had 
constantly  to  sustain,  while,  perhaps  within 
a  mile  to  leeward,  the  sea  has  been  going 
bodily  over  Ae  bold  rocks  of  an  ixon-^nnd 
coast,  from  which  nothing  could  have  saved 
us  bad  our  machinery  given  way ;  but,  in  a 
similar  situation,  in  the  Archimedes,  no 
anxiety  need  be  felt ;  the  engine  would  per- 
form its  duty  with  the  same  steadiness  and 
regularity  as  before,  or,  if  stopped,  the  vessd 
would  be  perfectly  competent  to  continue  her 
course  with  scarcely  diminished  velocity, 
(wind  abeam,}  under  a  press  of  canvass 
alone. 

It  may  occur  to  some  of  our  readers  that, 
aa  other  steamers  carry  sails  also,  surely  they 
could  manage  to  keep  off  the  land  as  well  as 
the  Jrchmedesy  in  the  case  of  damaged  ma- 
chinery ;  but  they  will  understand  us  better 
when  we  tell  them  that  under  the  circum- 
stances just  detailed,  the  ArchimedeSf  suppos- 
ing her  to  be  able  to  cany  all  sail,  would  go 
probably  nine  miles  an  hour;  (Captain 
Chapptil  states  that  in  going  from  South- 
ampton to  Portsmouth  her  speed,  under 
sails  alone,  never  was  reduced  below  eight 
knots,  close  upon  a  wind ;)  while  we  may 
venture  to  state  that  no  steamers  now  navi- 
gating the  Bristol  Channel  would  be  able, 
in  such  a  case,  with  the  additional  drag  of 
Jier  paddle-wheels  and  boxes,  to  go  above 
three  miles  in  the  same  time,  which  being 
insufficient  to  counteract  her  lee-way,  she 
would  in  all  probability  drift  ashore  in  less 
than  an  hour. 

As  we  have  considered  this  point  of  dis- 
tinction the  most  interesting  to  society  at 
large,  we  have  dwelt  more  upon  it  than 
we  originally  intended;  and  will  now  de- 
scribe more  briefly  the  advantages  in  point 
of  convetiience,  which  the  screw-propeller 
possesses  over  the  side-paddle-wheels.  The 
first  of  these  is,  in  our  opinion,  the  ready 
obedience  of  tl&e  vessel  to  her  helm  in 
turning.      Every  one  who  is  accustomed 


to  travel  by  staaoMia  mmst  have  been  se- 
peatedly  annoyed  by  tilt  tsdiousBcfli-  of  geU 
txngthe  vessel  into  her  berth  or  londhig  pliU9»|. 
even  in  wide  rivers,  aflbrding-  oeneideraUir 
room,  the  ranimig  a-head  and  bachisf; 
aatemare  often  continued  Ibr  nearly  hatf-- 
an-hoor  belbte  die  shivering  and  impatient: 
paBsenger  csn  put  his  foot  on  terra  jbrmm. 
Now,  it  seems  the  Ardumedee  will  make  m 
complete  round  tnni  in  two  minutsa  and  s 
hal^  and  in  a  cirele  wlioae  diameter  is  abovt 
twice  her  own  lengtii — a  most  maitorial  con- 
sideration; and  when  we  remember  the- 
many  fatal  accidents  iriiich  have  happened, 
by  steamers  running  into  each  other,  even 
when  one  party  has  seen  and  hailed  the 
other  in  its  i^^proach  (aa  in  the  case  of  the 
Britannia  and  the  Phoenix,  so  lately),  her 
great  superiority  in  this  respect  is  evidently 
more  than  a  convenience^  Paddle-wheel 
steamers  obey  their  hefana  readily  enough  for 
ordinary  purposes,  and  the  vessel's  head  may 
be  easily  veered  a  point  or  two  in  either  di- 
rection ;  but  they  are  incapable  of  perform^ 
ing  a  rapid  manoeuvre.  Probably  one  of  our 
Irish  packets,  when  running  with  the  ftdl 
power  of  her  steam,  would  not  accomplish  » 
circle  much  within  the  circumference  of  a 
mile;  it  is  impossible  to  say  how  much  thia 
circumstance  may  have  contributed  to  the 
losses  of  the  IVater  Witch  and  the  City  of 
Bristol.  The  error  in  both  cases  was  dis- 
covered before  the  vessels  struck,  and  the 
helm  shifted,  but  not  sufficiently  soon  to  en- 
able them  to  escape  the  danger. 

The  next  ground  of  preference  of  the  Ar-^ 
chimedet  is  her  having  no  external  paddle- 
wheels  to  agitate  the  water,  or  to  impede  the 
crowded  traffic  of  our  rivers. 

The  great  number  of  accidents,  attended 
with  loss  of  life,  which  have  happened  on  the 
Thames,  from  ^e  paddles  of  steam-vessels 
either  coming  into  actual  contact  with 
wherries  and  river-craft,  or  causing  an  over- 
powering swell  in  the  immediate  vicinity  of 
deeply  laden  boats,  render  it  somewhat  sin- 
g^ar,  that  the  London  au^orities  generally, 
and  the  Humane  Society  in  particular,  have 
not  hitherto  made  any  public  demonstration, 
in  favour  of  a  plan  which  obviates  all  the 
evils  of  the  old  system. 

A  steamer  on  the  Archimedes'  plan,  is 
neither  of  greater  breadth  than  a  sailing  ves- 
sel of  similar  tonnage,  nor  does  she  cause  a 
greater  swell :  and  she  is  so  much  the  safer 
in  threading  her  way  among  boats  and  ves- 
sels, from  her  ready  obedience  to  the  helm 
in  either  direction :  and  if  it  be  ascertained, 
that  the  business  of  steam-navigation  can  be 
done,  without  the  necessity  of  constant  dan- 
ger to  the  lives  of  boatmen  and  their  pas- 
sengers, in  our  rivers,  it  behoves  those  whose 
duty  it  is  to  provide  for  the  public  safety,  to 
take  measures  for  establishing  it  on  such  a 
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fbotiiig.  We  rinnld  be  aociy  to  see  enter- 
prise disconcerted,  or  "rested  interests" 
molested;  but  the  humblest  indiiddual  in 
society  has  a  claim,  paramount  to  either,  on 
tJie  eonatdesation  of  the  magistrate.  Imme- 
diate interference  would,  periiaps,  be  prema- 
tare  and  unjust;  but  the  puuic  would  not 
be  unseasonable  in  expecting,  that  irom  and 
^  after  a  date  to  be  &md  on,  no  steamer  should 
be  allowed  to  approach  within  four  or  five 
milea  of  London-bridge,  under  the  action  of 
mde-jMuUle  wheels ;  and  a  similar  regulation, 
adapted  to  local  circumstances,  will,  we  doubt 
not,  CTentually  obtain  at  all  oAer  steam- 
padi»t  stations.  The  'great  caution  exer- 
oised  in  our  own  Eirer  (frequently  attended 
with  no  little  delay),  renders  accident  here 
of  more  rare  occurrence;  but,  commercially 
^peaking,  we  are  in  still  greater  need  of  a 
substitute  for  wide-spreading  paddle-wheels, 
on  account  of  the  narrowness  of  our  river, 
and  the  entrance  to  our  docks.  That  our 
Great  Western  Steam  Company,  therefore, 
should  be  among  the  earliest  to  appreciate 
Mr.  Smith's  plan,  on  a  magnificent  scale, 
wiU  surprise  no  one  who  is  aware  of  what 
tey  had  previously  accomplished;  and  we 
cordially  congratulate  them  on  their  spirited 
detennination  tobe  the  first  to  surpass  them- 
selves. The  same  wisdom  and  sagacity  which 
has  already  enabled  them  to  obtain  the  con- 
Idenee  of  the  pnbUc,  has,  we  doubt  not,  led 
to  the  deliberate  adoption  of  this  noble  in- 
vention ;  and  their  boldly  resolving  to  apply 
it  to  a  steam  vessel  of  3000  tons  burden, 
does  equal  honour  to  themselves  and  to  the 
inventor.  It  is  no  experiment:  but  a 
triumph  of  public  spirit  and  laudable  emu- 
lation over  preconceived  notions  of  excellence 
and  perfectibility — ^and,  as  such,  we  doubt 
not  the  public  will  receive  and  appreciate  it 


VELOCIPEDBa. 

Sir, — ^There  have  at  various  times  been 
published  sundry  schemes  for  accelerating 
pedestrian  paces,  but  like  steam  on  the  com- 
mon roads,  they  all  appear  at  present  to  be 
"  no  go."  Can  any  of  your  Correspondents 
inform  me  of  any  really  useful  and  econo- 
mical velocipede,  which  has  borne  the  test 
of  practice?  J 

Yours,  &c 

EVANDER. 
January  S8. 1841. 


CAMBRIDGE  MATHEMATICAL* QUESTIONS. 

The  Editor  of  the  Mechames*  Magazine 
'  is  requested  to  allow  a  comer  of  one  of  his 
pages  for  the  insertion  of  tiie  following  ques- 
tions : — they  were  psropoeed  at  a  Trinity  Col- 


lege Bxamiaation,  at  Cambridge,  sometime 
since. 

1.  Given,  «   +y  +«y«iO 
and        «*  +  y*x  zy^b, 

to  find  s  and  y  in  terms  of  a  and  b. 

2.  Find  two  numbers, — such,  that  the 
cube  of  each,  added  to  the  square  of 'the 
other,  may  make  rational  squares. 


ABSTRACTS  OP  SPECIPICATIOirs  OF  ENOLtBH 
PATENTS    RECENTLY   ENROLLED. 

William  Hicklino  Bennett,  of  Whar- 
ton Street,  Baonigoe  Wells  Road, 
Gentleman,  for  improved  machinery  for 
cutting  and  working  wood.  Enrolment  Office^ 
Decsmber  24th,  1840. 

The  improvements  comprehended  in  this 
patent  are — Firstly,  a  new  system  of  guidea 
for  boards  while  passing  through  the  wood- 
cutting machines.  The  iron  frame  of  the 
guides  varies  in  shape  in  different  machines ; 
it  forms  a  bed  on  which  the  guides  traverse. 
The  guides  are  formed  of  puppet-heads  in 
pairs,  one  being  fixed,  the  other  moveable 
in  order  to  hold  and  guide  wood  of  different 
sices.  Moveable  pieces  slide  over  the  inner 
vertical  faces  of  the  guides,  and  pressing 
down  upon  the  upper  surface  of  the  wood  it 
is  thus  held  firm  and  steady. 

Secondly,  an  improved  mode  of  elevating 
and  depressing  the  upper  pair  of  roUezs, 
whsn  the  wood  is  earned  foiward  by  their 
means.  The  axes  of  the  upper  rollers  turn  in 
blocks  which  slide  up  and  down  in  grooves 
in  the  upright  side  frames  of  the  machine. 
They  are  regulated  by  spur  and  bevil  wheelsi 
in  conjunction  with  spiral  springs,  so  that 
while  tile  wood  is  firmly  held,  an  elasticity  is 
obtained  by  means  of  the  springs,  which 
allows  any  irregularities  in  ue  surfitce  of 
wood  to  pass  through  the  rollers. 

Thirdly,  an  improved  mode  of  admitting 
oil  to  the  working  parts,  viz.,  the  circular 
saws,  shafts,  spindles,  &c  consisting  of  a  cnp 
with  a  tube  at  the  bottom  furnished  with  a 
stop  cock,  to  be  so  adjusted  as  to  allow  any 
number  of  drops  per  minute  to  fall  from  tiie 
nipple  into  the  channel  leading  to  the  bear- 
ings requiring  lubrication. 

Fourthly,  an  improved  mode  of  sawing 
and  dividing  wood,  so  as  to  effect  the  planing  at 
the  same  time ;  the  arrangement  being  idso 
applicable  to  veneer  saws. 

For  this  purpose,  there  are  alots  near  the 
periphery  of  the  circular  saws,  approaching 
as  near  to  the  edge  as  is  consistent  with  due 
strength ;  in  these  slots  side  cotters  are 
fixed,  with  their  edges  ground  and  set  to  the 
same  angle  as  a  plane  iron.  These  cutters 
project  slightly  beyond  the  set  of  teeth  of  the 
saw ;  so  that  a  shaving  is  continuallv  taken 
ofifas  the  saw  revolves.     Gr  the  edges   of 
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such  slots  in  the  saw  plate  majbe  turned  up 
and  used  in  lieu  of  detached  cutters. 

Fifthly,  the  application  of  the  foregoing 
construction  with  two  or  more  sets  of  circu- 
lar cutters,  60  as  to  form  two  or  more  strip* 
of  plain  or  ornamental  moulding.  To  ac- 
complish this,  two  or  more  circular  saws  are 
mounted  on  one  spindle  hetween  which,  in- 
stead of  washers,  blocks  are  fixed,  holding 
the  cutters  in  their  upper  edges.  These 
are  circular  and  may  he  either  plain  or 
moulded,  and  they  project  sufficiently  to 
perform  the  necessary  operation  as  rapidly  as 
the  circular  saws  can  rip  the  scantlings  or 
boards  into  strips. 

Sixthly,  an  improved  mode  of  forming 
moulding  and  other  cutters.  These  cutters 
may  be  of  any  required  shape,  and  are 
attached  to  blocks,  fixed  on  the  saw  spindle 
by  grooves  and  feathers.  They  are  made  of 
thin  steel  plates,  screwed  between  two  metal 
plates,  which  are  worked  down  on  each  side 
so  as  to  leave  the  steel  edge  projecting  about 
^  of  an  inch. 

Seventhly,  a  machine  for  preparing  deals 
and  baulks  of  timber  for  sawing.  The  wood 
to  be  operated  upon  is  laid  on  a  metal  bed 
moved  by  a  rack  and  pinion  and  slides  on  V 
pieces  fixed  to  the  floor.  The  apparatus  for 
holding  the  timber  is  firmly  secured  to  this 
bed ;  puppets  are  screwed  to  the  sliding  bed, 
their  inner  faces  being  made  perfectly  true. 
To  these  faces  a  cast-iron  beam  is  attached 
vertically,  so  that  it  can  be  moved  up  and 
down,  by  nuts  and  screws,  and  serves  to  clip 
the  upper  part  of  the  piece  of  timber. 

The  holding  parts  are  capable  of  adjust- 
ment, so  that  timbers  of  any  size  may  be  held 
on  different  sides  quite  firmly,  and  brought  up 
to  the  cutters  by  the  traversing  bed,  for  pre- 
paring a  flat  or  square  side  tliereto. 

Eighthly,  a  machine  for  the  same  purpose, 
which  may  also  be  used  for  cutting  mould- 
ings or  cornices  and  skirting-boards. 

The  wood  in  this  case  is  secured  to  a  tra- 
versing table  and  moved  forward  by  a  chain, 
rack  and  pinion,  or  other  convenient  means. 
Circular  cutters  are  made  to  revolve  above  it, 
which  strike  the  required  pattern  on  the 
edge  of  the  wood  as  it  advances. 

Ninthly,  another  machine  for  the  same 
purpose,  only  in  this  case  the  machinery 
with  the  cutters  approaches  the  wood  instead 
of  the  wood  approaching  the  cutters.  This 
consists  of  a  movable  bed  traversing  upon  a 
fixed  one  ;  this  bed  carries  the  cutters  with 
their  driving  wheels,  &c.  The  wood  is  held 
upon  a  rising  and  falling  table,  while  the 
machinery,  cutters,  &c.  on  the  traversing 
bed  are  made  to  approach  and  perform  the 
required  operations  on  its  surface  and  edges. 

John  Lambert,  op  Coventry  Street, 
Westminster, /or  improvements  in  the  ma" 


nu/aeture  rf  soap.— Petty  Bag  Ofllce,  Janu- 
ary 15,  1841. 

These  improvements  consist  in  the  pro- 
duction of  a  cheap  paste  to  be  advantage- 
ously employed  for  mixing  with  soap.  This 
paste  is  produced  in  the  following  manned: 
—bones  being  first  cleansed  with  sulphuric- 
acid  are  to  be  broken  into  small  pieces  and 
packed  closely  in  a  suitable  vessel,  they  are 
then  covered  with  caustic  alkaline  ley,  or 
leys  of  crystals  of  soda,  spec.  grav.  1.120  to 
1.140,  water  being  1.000.  After  standing 
for  about  a  fortnight  or  three  weeks  these 
materials  will  be  reduced  to  the  consistence 
of  kitchen  stuff;  it  is  then  passed  between 
three  pair  of  rollers,  placed  one  above  the 
other  having  suitable  hoppers.  One  roller 
in  each  pair  turns  faster  than  its  com- 
panion, which  gives  friction  as  well  as  pres- 
sure to  any  substance  passing  between  them. 
After  Ae  paste  has  passed  through  these 
rollers  it  is  heated  by  steam,  and  is  then  in 
a  fit  state  for  admixture  with  the  soap ;  this 
should  be  done  when  the  soap  is  ready  for 
framing,  the  paste  should  be  well  stirred  in 
for  the  purpose  of  thoroughly  incorporating 
the  two  substances,  when  the  soap  may  be 
framed  in  the  usual  manner. 

The  paste  will  be  improved  by  adding 
10  lbs.  of  tallow  and  10  lbs.  of  alkaline  ley 
to  every  100  lbs.  of  paste.  Should  the  paste 
be  too  thin  it  must  be  solidified  by  continu- 
ing the  heat  and  evaporating  the  super- 
abundant moisture;  if  too  thick,  it  may  be 
thinned  by  the  addition  of  caustic  alkaline 
leys.  The  quantity  of  paste  used  will  of 
course  depend  upon  the  quality  of  soap 
which  is  desired  to  be  produced ;  a  common 
soap  may  be  made  with  two  thirds  of  paste 
to  one  third  of  soap. 

Joseph  Bennett,  op  Turnlee,  near 
Glossop,  Berbt,  Cotton  Spinner  and 
Paper  Maker, /or  certain  improivementein 
machinery  for  cutting  rage,  ropee,  waste, 
hay,  straw  t  or  other  sqft  orfibrous  substances 
usually  subject  to  the  operation  of  cutting  or 
chopping,  part  of  which  iTuprovements  are 
applicable  to  the  tearing,  pulling  in  pieces, 
or  opening  qf  rags,  ropes,  or  other  tough 
materials,— lioWs  Chapel  Office,  Jan.  26, 
1841. 

These  improvements  consist  in  the  com- 
bining of  certain  machinery  so  as  to  adapt 
them  to  perform  the  various  operations  enu- 
merated in  the  wordy  title  of  this  patent 
By  means  of  this  particular  combination,  a 
regular,  uniform,  and  clear  cut  is  produced, 
an  operation  (said  to  be)  of  very  great  im- 
portance in  paper  making;  whereby  manual 
labour  is  in  a  great  measure  superseded,  the 
work  better  executed,  and  trouble  and  ex- 
pense materially  diminished. 

The  machine  consists  of  a  strong  cast  iron 
frame,  about  four  feet  square,  with  one  di- 
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Tition  or  mid-femther  to  support  the  middle 
bearing  of  the  main  shaft,  and  to  which  mid- 
leather  the  fixed  knife  for  catting,  and  the 
feeding  apparatus,  are  attached.  A  strong 
•wrought  iron  shaft  has  one  fast  collar  on  one 
side  of  the  middle  bearing,  and  three  move- 
able ones  on  the  same  shaft ;  close  behind 
each  of  the  loose  collars,  the  diaft  has  a  slot 
cut  through,  and  a  "  gibb  and  cottars"  in- 
troduced, by  which  means  the  collsn  are 
forced  up  against  the  bearing  journals,  and 
the  shaft  always  kept  steady  and  prevented 
from  moving  endways,  which  steadiness  is 
essential  in  cutting  any  substance  when  the 
knives  have  regularly  to  work  against  each 
other,  for  if  the  shaft  has  any  play  the  cut- 
ting edges  of  the  knives  will  be  spoiled.  A 
benl  wheel  on  the  main  shaft  works  another 
on  a  cross  shaft  carrying  a  pinion,  which 
works  a  spur  wheel  connected  with  the  feeder 
or  taking -in  roller,  by  whose  motion  the  ma- 
terials to  be  cut  are  introduced  to  the  ac- 
quaintance of  the  knives.  A  mouth-piece 
or  plate  of  metal  is  bent  round  to  the  same 
circle  as  the  taking-in  roller,  only  placed 
closer  on  the  delivering  side,  where  there  is 
a  recess  for  the  insertion  of  a  steel  blade  or 
knife.  This  steel  blade  is  also  curved  to 
correspond  with  the  taking-in  roller,  with 
which  it  should  be  in  close  contact,  so  as  to 
get  a  firm  hold  of  the  material  close  to  the 
cut  The  knife  is  so  fixed  to  the  mouth- 
piece that  its  cutting  edge  is  most  prominent. 
One  end  of  the  knife  is  beviled,  and  fits  into 
A  dovetail  in  the  solid  metal;  the  other  is 
held  by  a  moveable  plate  and  screw  bolts, 
passing  through  the  mouth-piece  into  the 
mid-feather  of  the  frame,  so  that  the  knife 
can  be  easily  taken  off  whenever  it  requires 
repairing  or  grinding.  The  taking-in  roller 
is  fluted,  the  flutes  being  either  in  straight 
lines,  or  in  a  spiral  direction.  By  this  fluted 
roller  pressing  against  the  circular  mouth- 
piece and  knife,  the  material  introduced 
IB  carried  forward  and  held  tight  close  to 
the  cut — ^which  pressure  is  obtained  by 
levers  and  weights,  connected  with  the 
roller,  and  pedestals  or  bearings  in  which 
there  are  sliding  steps  for  conmiunicating 
the  pressure  to  the  taking-in  roller.  Near 
the  middle  of  the  main  shaft  there  is  a 
knife- wheel,  with  two  or  more  arms  for  the 
attachment  of  a  suitable  number  of  knives  of 
any  approved  form.  Upon  the  same  shaft 
there  are  fast  and  loose  pulleys  for  receiving 
motion  from  any  convenient  source,  and 
also  a  fly  wheel  about  eight  feet  diameter 
to  give  uniformity  of  motion,  and  thereby 
aave  power  by  counteracting  the  resistance 
or  check  of  the  cut  As  fast  as  the  cut 
materia)  falls  from  the  knives,  it  is  carried 
away  by  an  endless  cloth  running  round  two 
rollers  or  pulley»^  driven  by  a  belt  from  the 
main  shaft. 


The  machine  for  tearing,  pulling  to  pieces^ 
or  opening  rags,  ropes,  or  other  tough  ma- 
terials, consists  of  a  mouth-piece  and  feed- 
ing roller  as  before  described,  being  pre- 
dsiely  the  same  both  in  form  and  principle 
of  holding  the  material  to  be  operated  upon. 
A  large  cylinder  full  of  steel  or  iron  teeth 
(steel  being  preferred)  made  sharp  at  the 
points,  revolves  with  great  speed  towarda 
the  feeder,  to  which  it  is  brought  very^close, 
so  that  the  rags,  ropes,  &c.,  b^g  held  firm 
at  the  edge  of  the  mouth-piece,  will  be  com- 
pletely separated  and  opened  as  soon  as  they 
come  in  contact  with  the  teeth  of  the  cylin- 
der, from  whence  they  fire  combed  down 
against  the  straight  face  of  the  feeder,  and 
held  by  it  against  the  action  of  the  teeth. 
By  this  means  the  dirt,  sand,  grit,  &c.,  get 
loosened  and  fall  through  a  grating  which 
passes  round  under  the  circumference  of  the 
cylinder ;  as  the  rags  or  other  matters  are 
carried  forward  over  the  grating  they  enter 
a  box  from  which  they  pass  on  to  Uie  dust 
cylinder  and  feeder  into  which  a  loose  "  grid" 
is  introduced  to  receive  any  deposit  the  ma- 
terials may  leave  in  passing  over.  Behind 
this  apparatus  there  is  a  slowly  revolving 
cylinder  covered  with  wire  grating,  of  a 
small  mesh,  to  receive  the  dust  out  of  the 
rags  as  they  are  discharged  and  thrown 
against  it  by  the  rapid  motion  of  the  tooth- 
covered  cylmder.  This  wire-coated  cylinder 
is  closed  m  with  a  wood  or  iron  case  from 
the  top  of  which  there  is  a  pipe  having  at 
its  upper  extremity  a  revolving  &n  to  draw 
off  uie  dust  and  convey  it  awa^  from  the 
machine.  A  dischai^er,  which  is  an  end- 
less cloth  running  on  rollers,  travels  at  the 
same  speed  as  the  grated  cylinder  and  re- 
ceives the  torn  materials  free  from  dust  and 
dirt. 

James  Taapfe,  of  Shaw  Street,  Dub- 
lin, Slater  and  Builder,  for  improve- 
ments in  rocfing  and  slating  houses  and  other 
buildings.     Enrolment  Ofiice,  Feb.  1, 1841. 

These  improvements  consist  of  a  novel  mode 
of  roofing  and  slating  houses  and  other  build- 
ings, whereby  much  of  the  overlapping  of 
the  slates  wiU  be  avoided,  and  roofs  will  be 
more  advantageously  formed  and  constructed 
with  a  much  smaller  quantity  of  timber  and 
slates  than  at  present  used.  And  a  roof 
formed  according  to  the  tenor  of  this  patent, 
will,  it  is  said,  be  much  superior  to  that 
which  could  have  been  produced  by  a  larger 
quantity  of  timber  and  slate  applied  as 
hitherto  practised.  In  the  first  place,  the 
rafters  have  a  groove  ploughed  or  otherwise 
made  in  their  upper  surface  which  is  to  be  lined 
with  lead,  zinc,  or  other  suitable  metal  to 
form  water  channels  or  courses.  Two  other 
modes  of  forming  these  water  courses  are 
shown :  in  the  one  case  the  rafter  is  divided 
into  two  and  an  angular  metal  gutter  placed 
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the  other  is  formed  hy  nuliiig  C«ro 
pnjeotiiig  e^ps  of  wood  along  the  sidee  of 
the  rafter,  whidh  flrnn  the  lidM  of  the  ohan- 
BeL  The  rafters  being  fomiahed  with  pro- 
per water  ohanneis  in  some  of  theae,  or  other 
oonTenient  ways,  slatei  are  taken  of  such  a 
width  ae  to  nach  exactly  ftom  the  centre  of 
one  water  coarse  to  the  centre  of  the  next, 
so  that  the  side  joinings  of  each  series  of 
■Ute  Ml  exactly  0T«r  the  centre  of  the 
water  channels,  br  which  means  any  water 
that  may  pa^s  through  between  them,  is 
ecrried  off  into  proper  gutters.  The  nrst 
or  lowest  row  of  slates  are  screwed  to 
Ae  rafters  by  four  copper  screws,  one  in 
•aoh  eonier,  bat  in  all  Uie  other  rows,  two 
screws  (at  the  upper  comers)  only  are  used. 
Nails  may  be  used  instead  of  screws  for 
Ihstemng  ihe  slates  to  the  roof,  bat  the  latter 


i  the  slates  overlap  each  other  they 
an  held  together  by  clamps  of  this  form,  Xt 
made  of  copper  or  zinc.  A  notch  is  out  in 
the  aides  of  Uie  two  upper  slates,  and  a  space 
cleared  away  in  the  two  lower  ones  to  ad- 
mit the  stem  of  the  clamp.  On  the  under 
ode  of  the  slates  i^ere  tiiey  overlap,  two 
throats  or  grooves  are  cut  to  prevent  the 
water  from  running  along  underneath  and 
io  getting  beyond  the  water  channels. 

Thoicab  Barnabas  Daft,  of  Birvino- 
BAV,  O^NTLBMAN,  foT  improvements  in  ink- 
Hands  or  laArAo^rtf.— •Enrolment  Office, 
Pebmary  1,  1841. 

These  improvements  are  three -fold,  and 
relate  to  that  partioular  class  of  inkstands  in 
wAdob  the  ink  is  made  to  flow  up  out  of  a 
▼essel  or  reservoir  into  an  elevated  ink- 
holder. 

The  first  is  a  modification  of  the  inkstand 
previously  patented  by  Mr.  Daft,  and  very 
fully  described  in  our  862ad  Number.  In 
that  inkstand  a  piston  was  moved  up  and 
down  by  the  action  of  a  screw,  which  caused 
the  ink  to  rise  in  the  inkholder  in  conse- 
qusnce  of  the  increased  quantity  of  air 
urown  in  by  that  movement  In  the  pre- 
sent case,  instead  of  the  screw,  the  piston  is 
attached  to  a  jointed  lever,  the  extremity  of 
which  forms  &  suitable  cover  to  the  ink- 
holder.  If  the  cover  is  shut  down,  the  pis- 
ton is  at  the  top  of  the  air  cylinder,  and  on 
raising  the  cover  the  piston  will  be  forced 
down,  and  a  supply  of  ink  forced  up  into 
the  inkholder  ready  for  use,  so  that  the  very 
act  of  opening  and  shutting  the  cover  fills 
and  empties'  the  inkholder.* 

The  second  improvement  consists  in  the 
employment  of  a  flexible  membrane  or  dia- 
phngm  instead  of  a  packed  piston  in  the 
siregoiag  kind  of  inkstands.  At  the  bottom 
of  the  oylinder  a  pieoe  of  some  flexible  ma- 

*  AdvwiiMd  Ln  our  moathlyadvertbin;  sheets  as 
the  Do«iite  Ptieat  Perryiaa  niter  Inkstand. 


terial  is  Beoatied,oaoatohouo  being  prefetned  , 
and  attached  to  the  end  of  the  piston^Tod 
worked  by  the  jointed  lever  as  before  stated* 
When  the  cover  of  the  inkstand  is  shut  down 
the  india  rubber  is  drawn  up  into  the  cylinder 
presenting  a  concave  snr&ce,  but  on  rsisiag 
the  lid,  the  piston  rod  descends  and  the 
india-rubber  is  protruded  from  the  cylinder 
and  presents  a  convex  surface,  a  quantity  of 
ink  equal  to  the  difference  of  space  be* 
tween  these  two  states  being  forced  up  into 
the  inkholder  ready  for  use. 

Thirdly,  a  form  of  inkstand  acting  on  tiia 
same  principle  as  the  foregoing,  but  difSu* 
ently  constructed,  consists  of  a  reservoir  or 
vessel  of  any  desired  shape,  with  a  short 
oylindrioal  neck  in  which  a  piston  or  plunger 
(cork  being  preferred)  moves  up  and  down 
by  pressure ;  the  tabe  of  the  inkholder,  or 
ink  passage,  passing  through  such  piston  or 
plunger.  On  depressing  the  piston  or  plnn-* 
ger,  the  spaoe  within  the  inkstand  becomes 
diminished,  and  the  ink  is  constrained  to 
flow  up  into  the  elevated  inkholder;  but  on 
raising  the  piston,  the  ink  again  retnms  into 
the  reservoir.  The  patentee  places  fine  wire 
gause  at  the  bottom  of  the  inkholder  or 
tube,  for  the  purpose  of  filtering  the  ink,  or 
he  contracts  the  orifice  of  the  tube  so  as  to 
answer  the  same  purpose. 

The  claim  is,  1.  The  node  of  causing  the 
ink  to  flow  up  out  of  a  vessel  into  an  ink- 
holder above  the  level  of  the  ink  in  the  con- 
taining vessel  by  means  of  connecting  the 
movement  of  the  cover  of  the  inkholder  with 
apparatus  for  raising  the  ink  as  described. 

2.  The  mode  of  raising  the  ink  up  into  an 
inkholder  placed  in  a  position  above  the 
level  of  the  ink  in  the  inkstand  by  means  of 
applying  a  flexible  surface  in  the  manner 
above  described. 

S.  The  mode  of  making  inkstands  or  ink- 
holders  where  the  ink  is  caused  to  rise 
above  its  level,  in  order  to  offer  a  supply  for 
use  by  passing  the  tube,  or  ink  passage  of 
the  inkholder,  through  the  piston  or  plunger. 

Jambs  Hodgson,  of  Livbrfool,  Eir- 
oiNEBR, /or  a  new  mscfe  ofeomh'ming  and  ap* 
P^tf*^'  machinery  for  the  purpose  of  cutting 
and  planing  wood^  so  as  to  produce  plain  or 
moulded  sai/floet.*— Snrolment  Office,  Feb.  3, 
1841. 

This  invention  consists  in  a  mode  of  com- 
bining and  applying  machinery  whereby  the 
patentee  is  enabled  to  employ  a  rotary 
spiral  cntter  for  cutting  and  planing  wood 
90  as  to  produee  either  plain  or  moulded 
surfaces.  The  machinery  consists  of  a  strong 
oast  iron  frame,  of  any  required  dimrasions, 
planed  perfeetiy  tine  on  ito  upper  edges,  the 
foot  or  standards  being  bolted  down  to  the 
fikiortng  so  as  to  g^ve  great  firmness  and  sta- 
bility. A  oast  irdn  Uble,  also  planed  per- 
feetiy true,  slides  smoothly  and  equally  npon 
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tkdbed;  thUtaUe  it  fttM  witb  %  cover  or 
plale  of  vood  <oa  ita  upper  8tti&ee>  for.  the 
oottvenicaee  of  affixiiig  Uiereto  tbe  wood  to 
be  operated  upon  by  the  maohine. 

NMxiy  IB  the  middle' of  the  bed  thete 
liMB  an  upright  frame  «r  stide,  in  which  the 
impYrioig  spiral  cutter  is  supported,  and 
raiffocl  ox  lowered  by  a  screw.  l%e  spiral 
ontter  ceusiits  of  a  twisted  bar  of  steel,  or  of 
i^tt  and  steel  combined,  the  cutting  edge 
naaaiog  from  one  end  to  the  other  in  a, spiral 
diradion  aiound  the  axis  of  its  motion.  This 
OQttev  is  driyen  at  a  gpreat  speed,  and  re- 
▼oWea  transyersely  to  the  grain  of  the  wood* 
Snob  A  cutter  is  adapted  for  the  production 
o£  plain  sorfaees  only;  if  mouldings  are  to 
be  prpduced,  the  cutter  must  be  worked  out 
to  the  pattern  intended  to  be  given  to  the 
moulding.  One  mode  of  effectiag  this  is 
stated  to  be  by  making  a  steel  tool  of  the 
pattem  required,  which  is  placed  beneath 
the  spiral  cutter  while  in  rapid  motion  and 
gently  raised  as  the  cutter  becomes  indented. 
The  edges  of  the  pattern  tnus  produced,  are 
then  filed  up  to  an  angle  and  sharpened,  so 
as  to  make  a  clean  out  in  the  wood  mould-. 
iag«  The  motion  is  supplied  from  a  steam 
engine  or  other  prime  mover  to  a  fast  or 
loose  pulley,  £rom  whence  a  series  of  wheels 
and  bands  communicate  the  necessary  high 
▼elocity  to  the  spiral  cutter.  The  teble  on 
which  the  wood  is  fixed  to  be  cut  slides  back- 
ward and  forward  upon  the  bed;  a  rack 
placed  on  ite  under  side  is  acted  upon  by  a 
pinion,  driven  by  suiteble  traversing  gear, 
and  carried  forward  to  the  cutter.  The  back- 
ward movement  is  accomplished  by  a  small 
handle  on  the  axis  of  the  pinion. 

The  claim  is  for  the  mode  described,  of 
combining  and  applying  machinery  so  as  to 
employ  a  spiral  rotetory  cutter  for  cutting 
and  planing  wood  so  as  to  produce  plain 
or  moulded  suriaces. 


which  mortar,  or  eeaMit,i<  appUoaUe  as  a  mamns: 
for  promotiny  vegetstjoa  and  deatroyiny  xunioiia 
inseats. 

John  Condie,.  for  imnrovemeata  in  applyjiiv. 
springs  to  looomotive  and  railway,  and  othnear*. 
nafea. 


LIST   OF   IRISH    PATENTS  GRANTED   POR 
DECEMBER,     1840. 

J.  Gibson  and  Thomas  Muir.  for  improvements 
in  deaningr  silk  and  other  fibrous  substances. 

W.  H.  B.  Webster,  for  improvements  in  prepar. 
ing  skins  and  otlier  animal  matters,  for  the  pur- 
poses of  tanning  and  the  manufacture  of  gelatine. 

Thomas  Oram,  for  improvements  in  the  manufoc- 
tara  of  fuel. 

H.  Waterton,  for  certain  improvemeoiiB  in  the 
manufacture  of  Sal  Ammoniac. 

Thomas  Lawes,  for  certain  improvements  in  tilie 
metbod  and  process,  and  apparatus  for  cleansing 
and  dressing  feathers. 

A.  F.  Campboll  and  C.  White,  for  improvements 
in  ploughs,  and  certain  other  agricultural  imple- 
menti». 

B.  Stirling,  for  certain  improvements  va  wira 
ropes,  and  in  machinery  for  making  such  ropes, 
which  ropes  are  applicable  to  various  puiixMee. 

Thomae  Kerr,  Eeq.,  for  a  new  and  improved 
mortar,  or  cement  for  building,  also  for  moulding, 
eastings,  statuary,  tiles,  pottery,  imitations  of  hard 
sad  soft  rocks,  and  other  useful   purpoaes,  and 


NoiB»ANo  Nonoas. 
Mr,  Semde^t  Ttapemtm  Paddle  W*B8J.— The  w«r^ 
ship  African  is  now  in  the  course  of  being  fitted*, 
vvith  pad<Ue-vrheete  on  this  improved  plan,  a  fUU 
description  of  which  we  gave  in  our  3^d  volmsw,. 
pagem.  The  Trapeaum  Paddle- Wheel,  our 
readers  may  recoUect,  differs  only  from  the  oonunon»' 
paddle-wheel  in  the  form  of  its  floats,  which  are 
trapeaoidal  or  spear-shaped,  and  in  Uie  fpeenier 
simplicity  of  its  construction.  A  wheel  of  this  form-' 
is  OS  but  one-half  the  breadth,  ona>^half  the  wwight, 
and  one-half  the  sxirface  of  the  common  rectanou- 
lar  paddle  wheel;  while  at  the  same  time  it  baa 
been  proved  to  be  equally  eiBoient  by  a  s«rifl»«£ 
expenmonts  on  two  sepaxitte  ateam  vessels,  in  op«4 
position  to  wheels  of  the  ordinary  construetioiu. 
The  advantage  resulting  from  the  diminiabad 
breadth  and  weight  are,  less  space  occttpiedizi  a 


river,  basin,  or  lock— less  surface  resistance  to  at 
head  wind  (by  all  the  breadth  of  one  wheel),  lightaB« 
draught  of  water,  lees  oscillation  sideways,  andean* 
seqoenUy  less  dunage  to  the  engines ;  and  the  loas 
of  power  occasioned  by  the  obuque  aotioQ  of  the 
rectangular  wheels  both  in  going  into  and  out  of. 
the  vrater  is  entirely  prevented. 

Stvne  for  the  Aw  Mou$€t  qf  P«rfami«tf.-* 
Chariea  Wright,  Esq.,  of  North  Anston,  has  baan 
offered  after  tbe  rate  of  l,500«.  per  acre  by  Oovan^ 
ment,  for  the  stone  contained  in  two  fields  of  about- 
sixteen  acres,  at  the  above  place,  wanted  for  thtt< 
erection  of  the  new  Houses  of  Parliament.  This- 
very  liberal  offer,  we  understand,  has  been  reiected^ 
notwithstanding  the  fields  were  to  be  re-deuverad 
to  Mr.  Wright,  on  a  suiBcient  quantitv  oi  stone 
having  been  obtained  from  them  for  the  purpose 
aUuded  to.  Tbe  land  is  totally  unoonnected.wltb 
any  building,  and  only  of  an  ordinary  descriptinnt 
so  for  as  the  soil  is  concerned.— NSft<^2c{  Irii. 

The  Home  Sulphttr  Trade.— It  is  gratifying  to 
find  that  the  sulphur  trade,  or  rather,  we  should 
say,  the  use  of  sulphur  ores  in  this  country  con- 
tinues to  advance ;  and  every  Inquiry  we  have  in- 
stituted— and  they  have  been  many,  both  in  the 
mining  districts  and  of  the  principal  consumers- 
confirm  the  opinion  we  have  so  frequently  ex- 
pressed—that  his  Volcanic  Majesty,  the  King  of 
the  Two  Sicilies,  may  sit  dovn  quietl/,  and  not 
only  make  up  his  mind  to  the  loss  of  his  money  m 
making  reparation  for  breadi  of  national  faith,  but 
also  aU  the  contemplated  income  arising  from  the 
duty  imposed  on  the  export  of  sulphur  from  his 
dominions.  Matters,  as  regards  the  sulphur  ores 
of  England  and  Ireland,  look  cheeringly— commu-* 
nications  have  been  opened  with  France,  Holland,, 
and  Portugal,  and  shipmenU  of  ore  already  made. 
An  eminent  house  in  the  North  has  entered  into  aa 
engagement  with  one  mine,  in  the  county  of  Wick- 
low,  to  take,  in  addition  to  their  ordinary  consump- 
tion of  sulphur  ore,  600  tons  per  month  of  the  poor 
copper  ores,  from  which  they  extract  the  sulphur, 
and  afterwards  obtain  the  ore  by  a  patented  pro* 
cess,  and  this  contract  extends  over  a  period  of  two 
years— thus  comprehending  nearly  15,000  tons. 
Other  mines  are  under  heavy  contracts.— wImiiiii^ 
Journal. 

Thaptes  7ttfiHdl.— The  works  below  have  bean 
for  some  time  suspended,  the  tunnel  having  been 
completed  to  within  the  limite  of  the  compMy's 
wharf  on  the  Middlesex  shore,  far  beyond  the  low*, 
water  mark.  When  the  shaft  is  competed  on  the 
north  side  the  excavations  will  be  resumed ;  md,  aa 
there  is  now  no  fear  of  another  irruption,  the  re- 
mmaing  poitien  of  tbe  tunnel  oan  be  oompleted  m 
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a  few  weeks.  It  is  confidently  expected  that  the 
tunnel  will  be  opened  for  foot  paasenffers  on  or  be- 
fore next  July.  The  arches  of  the  tunnel  are  in  a 
sound  state,  and  bear  evidence  of  the  care  taken  in 
the  execution  of  this  great  and  expensive  under- 
taking. 

BetmeU't  PiUerj—Sh,-4}n  the  streneth  of  a  re- 
oommendation  in  the  Atkenmum  or  Memamet*  Ma- 
giuine,  I  forget  which,  I  many  years  since  procured 
a  filter  from  a  person  of  the  name  of  Bennett,  New- 
tan-street,  Manchester.  It  has  been  in  use  ever  since 
to  my  entire  satisfaetion— but  was  casually  broken 
a  few  weeks  since.  I  have  since  written  two  letters 
to  the  above  address  without  receiving  an  answer. 
May  I  be  allowed  to  ask  through  your  journal  where 
I  can  procure  one  by  Bennett,  or  on  Bennett's  prin- 
ciple.   Your  obedient  servant, 

London,  Jan.  26.  H.  8: 

Zineing  Qq^per and BroiMj—M.  Boettiger  has  suc- 
ceeded in  covering  plates  and  wires  of  copper,  brass, 
pins,  &c.,  with  a  brilliant  ooatinr  of  sine.  His  me- 
thod is  as  follows :  granulated  ano  is  prepared  by 
pouring  the  fused  metal  into  a  heated  iron  mortar, 
and  sthrring  it  rapidlv  with  the  pestle  until  it  is 
solidified.  The  metal  thus  granulated  is  placed 
in  a  porcelain  capsule,  or  in  some  other  non-metal- 
lic vessel.  A  saturated  solution  of  sal-ammoniac  is 
poured  over  it ;  the  mixture  is  boiled ;  the  objects 
to  be  rendered  white  are  now  placed  in  it,  pre- 
viously dipped  in  dilute  hydrochloric  acid:  in  a 
few  mmutes  they  are  covered  with  a  brilliant  coat- 
ing of  ano,  which  it  is  very  difficult  to  remove  by 
fiietion.  The  galvanic  action  is  thus  explained: 
the  double  chloride  of  zinc  and  ammonium  formed 
is  decomposed  by  the  sine  and  the  plate  of  copper  ; 
the  chlorine  disennged  from  the  sal-ammoniac 
goes  to  the  sine;  the  ammonium  is  disengaged  in 
the  form  of  gas,  and  the  undeoomposed  sal-ammo- 
naio  combines  with  the  chloride  of  zinc  to  form  the 
double  chloride,  a  very  soluble  and  easily  decom- 
posed salt.  If  then,  an  excess  of  zinc  exists  in  the 
solution  in  contact  with  the  electro-negative  cop- 
per, the  salt  is  decomposed  into  its  elements,  and 
the  reduced  zinc  is  deposited  on  the  negative  cop- 
per^— Athetueum . 

^ewS^oe  for  Hones. — A  Frenchman  of  the  name 
of  Jony,  who  is  at  present  resident  in  Poland,  has 
invented  a  new  method  of  shoeing  horses,  for  which 
the  emperor  has  awarded  him  50,000  roubles,  be- 
sides an  exclusive  patent.  Jony  co^-ers  the  entire 
hoof  mth  iron,  and  the  base  of  his  shoe,  or  as  it  is 
called,  sandal,  is  perfectly  smooth.  This  method 
of  his  is  being  adopted  in  all  parts  of  Bussia.  It 
requires  neither  nail  nor  screw;  it  is  extremely 
cheap;  and  has  the  important  characteristic  of 
great  lightness.  Horses,  whose  hoofs  have  been 
destroyed  by  bad  shoeing,  are,  by  the  use  of  these 
*'  hippo-sandals,*'  restored  in  a  short  time  to  their 
former  state  efficiency,  and  may  be  used  as  soon  as 
they  are  provided  with  them.  Some  horses  have 
been  brought  to  Mr.  Jony's  smithy,  which  could 
scarcely  limp  along,  and  with  their  hoofs  in  so  la- 
mentable a  state,  that  the  common  mode  of  shoeing 
could  not  have  been  applied  to  them;  but  after 
performing  a  slight  operation  upon  them,  and  put- 
ting the  new  sandal  on  their  feet,  they  were  sent 
back  to  their  owners  in  a  comparatively  sound  state 
and  fit  for  yroA.— Untied  Service  Journal. 

Caouiekoue  Boaij—A.  Mr.  Kitson  has  been  exhi- 
biting on  the  Neva,  at  St.  Fetersburgh,  a  caout- 
chouc boat.  We  quote  the  following  description 
of  it  from  the  United  Service  Journal  for  this  month, 
though  we  see  nothing  in  it  differing  materially 
from  the  boat  of  the  same  sort  which  was  several 
years  ago  proposed  to  our  own  Board  of  Admiralty 
by  Mr.  Cow,  of  the  Dock  Yard.     (See  Mec.  Mag., 


vol.83,pp.894and278.)  "  Ithas  double  sides,  which 
are  filled  with  air,  These  sides  are  made  of  sail  cloth» ' 
over  which  caoutchouc  is  laid,  and  have  neither 
wood  or  iron  in  any  part  of  them.  The  whole  boat 
has  a  length  of  seven  feet ;  and  may  be  rolled  up 
into  a  very  small  compass.  In  about  ten  minutes* 
time  it  may  be  filled  with  air,  in  the  coune  of 
which  operation  it  gradualhr  assumes  the  sh^ie  of 
a  boat.  In  many  points  of^view  the  contrivance 
may  be  of  much  use ;  it  may  be  used  over  shallows 
and  swamps,  where  the  water  is  not  above  two 
inches  deep,  and  is  so  shaped,  that  it  cannot  be 
readily  upset  by  the  waves  j  even  when  flUed  with 
water,  it  continues  swimnung  on  the  surfiu^e.  Its 
cheapness  and  ^reat  portability  promise  to  make  it 
part  of  the  equipment  of  all  sealgoinff  vessels,  and 
the  more  so,  as  the  materials  of  which  it  is  con- 
structed are  very  strong  and  durable,  as  well  as 
capable  of  resisting  a  heavy  blow  against  hard  sub- 
stances. It  is  intended  to  make  portable  pontoons 
of  this  description. 


With  deep  sorrow  we  liave  to  record 
the  death,  on  the  2nd  instant,  of  our  much 
esteemed  friend  and  old  and  valued  cor- 
respondent, Dr.  Olinthus  Gregory,  in 
the  67  th  year  of  his  age.  Never  had  the 
cause  of  Popular  Education  and  Popular 
Institutions  a  warmer  friend  or  more 
zealous  and  untiling  advocate.  No  man 
of  his  time  lahoured  more  assiduously  or 
more  successfully  to  make  the  ahstract 
truths  of  science  subservient  to  the  prac- 
tical uses  of  the  manufacturer,  engineer, 
and  mechanic.  Whatever  time  Dr.  Gre- 
gory had  to  spare  from  the  performance 
of  his  official  duties  as  Professor  of  Ma- 
thematics in  tho  Royal  Military  Aca- 
demy at  Woolwich — from  which  arduous 
and  responsible  situation  he  had  retired 
only  two  or  three  years  before  his  death 
— ^was  devoted  to  the  difiusion  through- 
out the  world,  by  means  of  his  pen,  of  a 
knowledge  of  the  applicate  results  of 
those  branches  of  learning,  the  elements 
of  which  it  was  his  daily  office  to  teach  ; 
or  to  compositions  on  other  subjects  of  a 
nature  directly  calculated  to  make  men 
wiser,  better,  and  happier.  His  "  Mathe- 
matics for  Practical  Men,"  and  "  Letters 
on  the  Evidences  of  Christianity  "  may 
be  especially  cited  as  indicating  the  highly 
useful  character  of  his  labours,  and  the 
important  services  rendered  by  him  to 
society. 

We  hope  to  see  before  long  a  full  Me- 
moir of  the  Life  and  Works  of  our  la- 
mented friend,  from  the  pen  of  some  of 
his  surviving  relations ;  for  it  is  in  that 
way  only,  adequate  justice  can  be  done 
to  a  career  of  such  extensive  and  varied 
usefulness,  and  his  just  claim  be  vindi- 
cated to  a  foremost  place  amongst  the 
l^enefactors  of  his  country  and  of  man- 
l^ind. 


LONDON  :  Edited,  Printed  and  Fublished  by  J.  C.  Bobertson.  at  the  Mechanics'  Magnzine  Office, 
No.  166,  Fleet-street.— Sold  by  w.  and  A.  Galignani,  Kue  Vivienne,  Paris  ; 
Machin  and  Co.,  Dublin ;  and  W.  Campbell  and  Co.,  Hamburgh. 
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APPARATUS  FOR  PREVENTING  ACCIDENTS  ON  RAILWAYS. 
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B88AY   ON   THB   MBAN8   OF   PROMOTING   8AFBTY   IN   RAILWAY   CARRIAGBB. 
BY   8IR   GBOROB   CAYLBY^   BART. 

[Concluded  from  vol. 

The  French  in  their  imitation  of  the 
ice  mounds,  which  form  so  striking  a 
portion  of  the  amusements  of  winter  in 
Uussia,  were  the  first  to  use  the  railroad 
with  great  speed.  The  average  velocity 
of  the  carriages  on  their  Montagne 
Rnsse,  I  ascertained,  in  the  year  1818, 
to  be  17  miles  per  hour;  but  a  part  of 
the  course  was  purposely  retarded  by 
remounting  to  a  slight  elevation,  so  that 
the  speed  was  full  30  miles  per  hour  in 
some  part  of  the  way. 

To  render  these  carriages  secure  on 
the  rails,  four  small  wheels  were  placed 
under  a  projecting  part,  immediately 
beneath  those  which  supported  the 
carriage;  the  lower  wheels  did  not 
touch  the  under  part  of  the  rail,  unless 
the  velocity  caused  the  upper  ones  to 
jump  half  an  inch,  or  perhaps  an  inch, 
when  they  effectually  prevented  the  car- 
riage being  thrown  off. 

In  the  construction  of  new  railways, 
some  modification  of  this  principle  might 
be  adopted,  and  a  middle  rail,  as  was 
lately  well  suggested,  might,  by  having 
projecting  sides  be  made  to  answer  this 
purpose.  There  is  one  danger  to  be  ap- 
prehended, in  thus,  as  it  were,  tying 
the  carriages  to  the  rails ;  so  long  as  the 
machinery  keeps  sound,  it  ensures  all 
going  right;  but  if  any  part  breaks, 
there  may  arise  as  great  a  shock  from 
the  wedging  of  the  broken  parts  as  from 
meeting  a  solid  obstacle;  indeed  small 
objects  on  the  rails  might  induce,  by  this 
sort  of  wedging,  a  greater  injury  than 
might  arise  from  being  thrown  off  the  rail. 

Many  of  these  cases,  like  most  other 
known  affairs,  admit  only  of  a  choice  of 
evils ;  and  experience  can  alone  deter- 
mine fully  which  gives  the  greater  safety. 

No  means  of  locomotion  for  man  has 
yet  been  devised  in  which  fatal  accidents 
do  not  occasionally  occur;  even  his  own 
feet  have  betrayed  him  into  falls  de- 
structive {of  life.  The  horse  kills  his 
thousands  annually,  from  the  saddle,  and 
still  more  perhaps  from  the  vehicles  he 
gives  motion  to.  The  gallant  sailing 
vessel  is  lost  on  the  sea  shore;  the  steamer 
is  not  so  caught,  but  as  a  full  equivalent, 
adds  the  chance  of  being  blown  up  to 
that  being  drowned.  Railways  roust 
never  be  expected  to  be  exempt  from  this 
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common  condition  of  the  power  of  mov- 
ing, more  especially  if  we  consider  what 
a  quantity  of  it  is  condensed  into  so 
short  a  space  of  time :  a  man  with  his 
horse  and  gig  travels  thirty  miles  a  day, 
but  on  the  railroad  he  gets  over  this  day's 
work  in  an  hour  ;  and  if  he  spends  his 
day  on  the  railroad,  he  will  only  be  at  par, 
should  he  meet  with  ten  or  twelve  times 
as  many  accidents  as  might  occur  to  his 
gig  that  day.  It  is  satisfactory,  as  re- 
gards the  future  prospects  of  railway 
conveyance,  that  the  greater  part  of  the 
accidents  that  have  lately  occurred  on 
the  various  railroads  have  arisen  from  the 
want  of  proper  precautions,  rather  than 
to  matters  inseparable  from  the  nature 
of  this  mode  of  conveyance. 

It  was  my  inteniion  when  commencing 
this  Essay,  to  take  a  cursory  view  of  the 
moral  as  well  as  mechanical  means  of 
obviating  danger  on  railways;  but  the 
public  attention  is  now  quite  sufficiently 
awake  to  the  whole  case;  and  espe- 
pecially,  to  the  former  part  of  it.  The 
late  Railway  Conference  cannot  fail  to  lead 
to  the  best  results.  I  quite  agree  in  its 
opinion,  that  any  hasty  legislation  on  the 
subject  would  be  extremely  dangerous 
to  the  public  and  the  proprietors;  indeed 
the  former  must  necessarily  suffer  with 
the  latter,  for  unless  the  spirit  of  the 
speculation  be  kept  brisk  and  lively,  all 
attention  would  languish,  and  a  sleeping 
agency  soon  bring  the  thing  into  disuse. 
But  though  it  would  be  unwise  to  legis- 
late in  the  present  crude  state  of  our 
knowledge  on  this  subject,  it  would  be 
abundantly  wise  to  appoint  a  Committee 
of  £n(][uiry  to  take  down  all  the  best  evi- 
dence impartially ;  and  to  give  it  to  the 
public  aided  by  a  well  digested  and  lu- 
minous report.  This  could  not  fail  to 
elicit  such  suggestions  from  talented  and 
experienced  individuals  as  would  even- 
tually lead  to  sound  legislation. 

I  shall  close  these  observations  by  de- 
scribing a  mechanical  means  of  warning 
trains  of  the  approach  of  danger,  which, 
if  properly  carried  out,  will  nearly  ensure 
them  from  any  collision  with  others. 
To  do  this,  it  is,  however,  necessary  to 
make  it  a  positive  law,  that  the  up  trains 
shall  always  keep  to  one  set  of  rails,  and 
the  down  trains  to  the  other. 
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Mr.  CurtlB  has,  I  find,  anticipated  me 
in  applyinjgf  the  tension  of  rods  or  wires 
to  transmit  signals  from  one  station  post 
to  another  at  a  considerable  distance.  I 
shall  therefore  leave  it  in  his  better  hands, 
excepting  so  far  as  respects  its  applica- 
tion to  the  case  alladed  to,  whicn  that 
gentleman  has  not  noticed. 

An  ordinary  train  of  thirty  tons  going 
at  32^  miles  per  hour,  after  the  force  of 
the  engine  is  cut  off,  proceeds,  accord- 
ing to  the  experiments  of  Mr.  Gregory 
on  the  Croydon  railway,  about  380  yards 
before  it  stops ;  but  wh^n  the  steam  was 
cat  off  from  an  assistant  engine  behind 
the  train,  and  its  break  screwed  down 
the  engine  stopped  in  less  tbanits  length. 
If,  therefore,  the  drags,  proposed,  be 
placed  on  all  the  carriages  of  a  train,  it 
.  would  be  stopped  in  a  few  yards. 

Suppose  that  signal  posts  be  placed  at 
a  mile  distance  fn)m  each  other  on  each 
side  of  the  railroad,  the  one  for  the  up, 
the  other  for  the  down  trains;*  let  these 
posts  be  furnished  with  lamps  for  gas 
lights  by  night,  and  with  red  signals  for 
both  night  and  day  work.  By  a  con- 
trivance which  will  be  detailed  for  those 
who  may  chuse  to  wade  through  such 
matters,  every  train  that  comes  up  to 
one  of  these  posts,  causes  its  red  signal 
to  be  hoisted,  which  continues  up  till  the 
train  proceeds  a  mile  further,  and  has 
arriveu  at  the  next  post,  in  passing  which, 
the  signal  on  the  first  post  is  withdrawn ; 
and  thus,  should  an  accident  cause  the 
train  to  stop,  before  it  reaches  the  second 
poet,  the  signal  for  dan^^er  will  be  up 
in  the  fkce  of  the  succeedmg  train,  with- 
out trusting  to  fallible  human  attention. 

For  the  purpose  of  obviating  the  pos- 
sible want  of  attention  in  the  conductor, 
more  especially  in  the  case  of  fogs,  a  beU 
should  hkewise  be  so  arranged  as  to  ring 
on  the  train  passing  any  post  showing  the 
red  rignal ;  or,  according  to  Mr.  Rotch's 
plan,  the  steam  whistle  maybe  set  in 
action.  As  soon  as  the  conductor,  by 
some  of  those  means  becomes  aware  of 
approaching  danger,  he  must  proceed 
slowly  and  cautiously  to  the  point  where 
the  preceding  train  has  stopped.  The 
only  danger  that  can  occur  vnth  proper 
attention  to  these  mechanical  signals,  is, 
when  the  stoppage,  from  accident,  hap- 
pens immediately  after  a  train  has  ])ass6d 
its  guardian   signal  post;    because  at 

•  Om  wt  of  pot t«  in  tho  middle  might  do  for  both . 


night,  or  in  a  fog»  the  conductor  of 
the  following  train  might  not  see  the 
signal  in  time  to  enable  hun  to  stop  it 
completely ;  yet  as  it  appears,  from  the 
experiments  of  Mr.  Gregoiy,  a  proper  ap- 
plication of  drags,  as  previousl]^  noticed, 
will  be  sufficient  to  effect  this  in  a  few 
yards,  the  risk,  therefore,  is  very  slight ; 
and  even  this  risk  may  be  still  further 
diminished,  if  every  train,  as  it  un- 
doubtedly ought  to  be,  were  furnished 
with  an  uarm  bell,  to  be  rung,  by  one  of 
the  officials  from  the  time  of  any  acci- 
dent, till  all  be  right  again.f 

A  round  rod  of  iron  a  quarter  of  an 
inch  thick,  and  one  mile  in  length  will 
weigh  about  850  lbs.,  and  is  qualified  to 
exert  a  tension  without  injury,  of  more 
than  1000  lbs. :  if  supported  on  small 
pulleys  or  rollers,  every  six  feet,  the  fric< 
lion  in  moving  it  for  a  few  inches,  which 
is  all  that  is  required  for  the  intended 
purpose,  will  amount  to  'a  mere  trifle ; 
any  tension  therefore  within  the  limits 
of  1000  lbs.  may  thus  be  commanded 
between  posts  one  mile  asunder.  Let 
A.  Fig,  I,  be  a  gas  lamp,  showing  the 
ordinary  white  light,  and  B,  a  pane 
of  transparent  red  glass  of  the  full  size 
of  the  side  of  the  lamp,  set  in  a  frame 
which  is  connected  with  a  sliding  rod, 
passing  down  the  hollow  shaft  of  the 
column  which  supports  the  lamp :  this 
frame,  and  part  of  the  adjacent  glass,  is 
painted  bright  red,  for  a  day  signal,  but 
IS  so  mastered  by  the  shade  C  in  front  of 
it,  that  it  cannot  be  seen  till  lifted  up,  so 
as  to  correspond  in  position  with  the 
plate  of  clear  glass  forming  the  side  of 
the  lamp  which  it  then  covers,  and  ex- 
hibits the  red  signal  both  b^  night  and 
day.  The  rod  supporting  this  red  frame 
passes  down,  below  the  lamp  post,  and 
the  termination  of  it  is  furnished  with  a 
flat  plate,  which  rests  on  the  circular  end 
of  the  beam  D,  which  beam  turns  freely 
on  an  axis  in  its  centre,  so  that  when 
depressed  at  one  end,  the  other  is  elevated, 
and  by  this  means  the  rod  and  its  signal 
are  lifted  when  required.  On  this  rod 
there  is  a  projecting  tooth  which  receives 
a  catch  by  a  weiffht  or  spring  £,  so  that 
when  the  signal  is  hoisted,  it  cannot 
come  down  till  this  catch  be  liberated, 
when  it  instantly  descends  till  the  plate  at 

4-  A  hand  bell  of  good  sixe  woiild  be  most  likely 
to  be  ready,  in  the  event  of  the  engine  being  upso*. 
and  ought  to  be  kept  in  some  eons picnoui  place  in 
addition  to  the  fixed  one. 

q3 
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the  end  again  rests  on  the  circular  project- 
ing post  of  the  lifting  beam  to  he  ready 
for  the  next  occasion.  The  opposite  end 
of  the  beam  is  connected  with  an  upright 
rod  F,  which  at  its  lower  end  rests  on  a 
spring  6,  and  has  its  upper  end  jointed 
into  one  of  the  two  oblique  moveable  bars 
H,  H.  These  bars  when  forcibly  pressed 
down,  can  become  horizontal ;  the  ends 
being,  in  order  to  effect  this  purpose, 
jointed  in  connection  with  the  railway 
bars  K,  K,  Figs.  1  and  2,  and  their  point 
of  union  connected  by  a  bolt  working  in 
a  groove  of  sufficient  length  to  permit 
the  free  action  of  these  bars,  from  an 
oblique  to  a  horizontal  position. 

It  is  evident,  from  this  construction, 
that,  if  a  carriage  passing  along  the  rail, 
has  a  small  projecting  wheel  so  ii.xed  as 
to  roll  over  these  bars  at  the  level  of  their 
hinges,  they  must  bring  them  gradually 
into  a  horizontal  position,  and  thus  com- 
press the  spring  G,  and  by  the  beam  D, 
elevate  the  signal  B. 

When  the  carriage  has  passed  the 
beam  D,  the  connected  bars  H  H,  return 
to  their  former  position ;  but  the  catch 
connected  with  the  weight  £,  retains  the 
signal  in  its  place,  until  the  carriage  ar- 
rives at  the  next  signal  lamp,  when,  by 
communicating  a  strong  tension  to  the 
mile  of  wire,  passing  over  the  pullies 
M  M,  the  catch  is  liberated,  and  the 
signal  falls  behind  its  mask ;  thu^  show- 
ing that  that  mile  of  railway  is  clear  for 
the  next  train.  The  pull  which  liberates 
the  catch  is  communicated  at  the  signal 
post  in  advance  by  an  apparatus,  similar 
to  what  i&  here  shown,  as  connected  with 
the  one  a  mile  in  the  rear. 

From  the  top  of  ^n  upright  arm  in  the 
beam  D  proceeds  a  strong  cord,  passing 
over  two  pullies  and  under  a  third  at  N. 
When  it  has  passed  the  third  pulley  it  is 
made  fast  to  the  wire  L,  and  thus  con- 
nected with  the  signal-lamp  in  the  rear ; 
by  this  means  the  same  movement  which 
elevates  the  signal  at  this  post,  with- 
draws it  at  the  other.  This  part  of  the 
apparatus  is  rendered  more  complicated 
in  appearance  l>y  its  being  necessary  to 
compensate  for  the  expansion  and  con- 
traction of  a  mile  of  wire,  which,  in  this 
climate,  may  have  a  range  of  about  40 
inches.  The  vessel  at  N  is  filled  with 
tar,  or  any  viscid  fluid  that  does  not 
readily  freeze;  the  middle  pulley  is 
place(l  on  the  top  of  a  piston-rod,  the 
piston  of  which  fits,  though  not  quite  so 


as  to  touch,  the  cylinder  holding  the  tar ; 
by  this  arrangement  the  piston,  which 
must  be  duly  weij^hted  to  suit  the  pur- 
pose, if  it  do  not  overpower  the  catch, 
slowly  accommodates  itself  to  the  ex- 
pansion or  contraction  of  the  wire ;  but 
powerfully  resists,  by  atmospheric  pres- 
sure, the  sudden  pull  of  the  arm  of  the 
beam  D,  so  as  to  transfer  it  to  the  dis- 
tant signal,  as  required.  Many  other 
methods  might  be  shown  for  producing 
tliese  effects,  which  are  in  fact  of  the 
most  ordinary  class  of  mechanical  move- 
ments :  I  have  arranged  these  more  to 
point  out  the  facility  with  which  so  de- 
sirable an  object  may  be  accomplished, 
than  as  the  best  means  of  executing  the 
work. 

It  is  necessary  further  to  remark 
that  the  position  of  the  lamp  A  with  re- 
spect to  the  rails,  is  shown  on  the  ground 
plan  of  fig.  2 ;  hence,  several  of  the  arms 
shown  in  profile  as  contiguous  in  fig.  1, 
are  not,  as  there  represented,  in  the  same 
plane,  but  are  placed  at  the  further  ex- 
tremity of  a  long  axis,  as  seen  at  fig.  2, 
which  does  not  afifect  the  efficiency  of 
their  mutual  action,  as  already  de- 
scribed. 

Although  the  machinery  has  here  been 
confined  to  the  size  of  an  ordinary  lamp, 
there  is  no  reason  why  the  whole  of  it, 
especially  the  signal  part,  may  not  be 
made  of  any  required  magnitude. 

If  a  train  pass  a  lamp  when  the 
signal  is  up,  a  bell  attached  to  the  post 
ought  to  be  rung,  or  the  steam  whistle 
of  the  engine  0{>ened  by  some  simple 
contrivance  brought  into  gear  or  with- 
drawn by  the  movements  of  the  rod  sup- 
porting the  signal,  which  any  engineer 
will  readily  accomplish. 

The  mechanical  arrangement  of  the 
points,  by  which  trains  are  turned  off 
from  one  set  of  rails  to  another,  is  com- 
plete enough  when  properly  applied,  but 
the  conductor  of  a  train  must  wholly 
trust  for  that  application  to  another — he 
has  no  means  of  perceiving  whether  all 
is  right  or  not.  This  is  a  fault  that  ought 
to  be  rectified,  which  might  readily  be 
done  by  connecting  the  movement  of  the 
points,  from  an  arm  attached  to  them 
under  ground,  \vith  some  visible  signal 
at  the  side  of  the  road,  so  that  the  con- 
ductor may  become  fully  aware  how  they 
are  placed  before  he  comes  up  to  them. 

Hitherto  the  means  of  safety  for 
tiains,  as  a  whole, have  been  considered; 
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but  as  the  officers  on  whose  conduct  de- 
pends the  security  of  all  the  rest,  pro- 
ceeds with  the  engine  in  fi  out,  it  may 
not  be  thought  unfnir  to  let  these  take  a 
somewhat  greater  share  in  the  danger, 
especially  if  in  so  doing  we  materially 
diminish  that  of  nil  the  others.  The  en- 
gine would  pull  the  train  with  equal  ef- 
ficiency if  a  rope  of  fifty  yards  inter- 
vened ;  as  is  practically  seen  in  the  case 
of  horses  towing  bar-^'cs  with  a  great 
length  of  rope  ;  by  this  means  if  any  ac- 
cident stopped  the  engine  there  would 
be  sufficient  space  for  the  train  to  be 
stopped  by  the  drags  before  it  came  up 
with  the  engine.  Should  this  arrange- 
ment be  adopted  it  would  be  necessary 
to  have  an  officer  at  the  head  of  the  train 
in  addition  to  those  with  the  engine,  for 
the  purpose  of  working  the  voluntary 
drags,  if  they  may  be  so  termed,  and  re- 
gulating the  speed  on  inclined  falls  of 
the  rail-road ;  but  these  must  be  so  con- 
structed as  also  to  act  mechanically  on 
the  occasion  of  the  engine  bein^  stopped, 
and  not  trust  to  human 'attention  on  so 
momentary  and  usually  unexpected  a 
contin^rency.  As  these  voluntary  drags 
turn  freely  on  an  axis,  let  us  suppose  that 
whenever  the  train  is  at  rest  they  are 
brought  by  a  slight  spring  or  weight 
just  up  to  the  point  where  their  action 
wonld  commence,  by  the  wheels  getting 


upon  them,  so  that  if-  the  train  were 
moved  forward  they  would  act.  If  the 
rope  from  the  engine  be  made  fast  to  a 
lever  so  connected  with  the  spring  which 
brings  the  drags  into  play ;  that  as  long 
as  the  engine  continues  to  pull,  the  action 
of  the  spring  is  overcome,  they  will  not 
impede  the  progress  of  the  train ;  but  if 
the  engine  stops,  the  drags  are  instantly 
at  work.  The  officer  at  the  head  of  the 
train  may  make  a  voluntary  use  of  these 
drags  at  any  time,  by  means  of  a  lever 
with  which  he  intercepts  the  tug  of  the 
engine  from  bearing  upon  the  springs; 
and  he  should  have  the  command  of  a 
break  for  the  purpose  of  regulating  the 
speed.  He  may  also  be  provided  with  a 
stop-bolt  or  catch,  to  prevent  the  drags 
acting  when  inconvenient.* 

I  cannot  conclude  this  essay  upon 
some  of  the  leading  mechanical  desiderata 
for  promoting  safety  on  rail-roads  with- 
out expressing  an  earnest  hope  that  this 
noble,  most  useful,  and  delightful  in- 
vention— which  gives  to  man  a  so  much 
wider  scope  of  action,  and  must,  there- 
fore, proportionately  accelerate  his  civil- 
ization and  improvement — will  obtain  the 
most  serious  attention,  and  cautious  sup- 
port of  an  enlightened  legislature ;  and' 
that  rail-road  conveyance  may  thus  soon 
be  ripened  into  a  security  which  at  pre- 
sent is  bO  lamentably  wantin^T"^ 


ON    PRBVBNTING   INJURY    PROM    THE   COLLISION   OF  RAILWAY  TRAINS. 


Sir, — A  suggestion,  although  preceded 
by  five  hundred,  may  be  permitted  upon 


the  subject  of  railway  accidents.    The 
above  simple    apparatus,    which    may 


•  As  it  would  not  bo  convenient  that  every  mo- 
mentary variation  in  the  tension  of  the  engine 
should  bring  the  drag's  to  net,  some  given  time 
must  be  allowed  to  intervene  between  the  one  rons- 
ing  and  the  other  c«mmencin«?  to  act,  say  tlmt  in 
which  the  train  would  prntccd  ton  virds.  This 
may  be  regulated  to  any  extent,  if  no  better  means 
be  devised,  by  making  the  springs  draw  up  a  small 
pitton  working  against  atmospheric  pressure  ( under 


oil  which  can  only  pass  the  piston  at  a  given  speed 
through  an  aperture  properly  regulated  by  a  stop- 
cock) before  they  can  bring  the  drags  to  work.  One 
piston  a  foot  in  diameter  and  making  a  foot  stroke, 
placed  in  the  leading  carriage,  will  be  sufficient  for 
the  whole  train ;  and  it  requires  no  nicety  in  its 
couistruction ;  hammered  sheet  iron  even  may  b« 
used  for  the  cylinder  in  which  it  works. 
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be  called  a  "  Frame  Bufibr/'  appears  to 
tne  adapted  to  prevent  the  formidable 
effects  of  collision. 

On  each  side  of  the  engine  is  a  strong 
horizontal  iron  bar  a  a»  sliding  in  sockets 
by  which  it  is  attached  to  the  engine- 
frame.  Each  bar  is  12  or  14  feet  longer 
than  the  engine,  projecting  that  distance 
beyond  it,  in  front.  The  oars  are  paral- 
lely  and  terminated  in  a  strong  cross 
piece  of  timber  b,  padded  on  the  outside. 
The  space  thus  enclosed  before  the  en- 
gine is  occupied  by  a  series  of  ropes  or 
wires  c  c,  crossing  direct  from  bar  to 
bar.  The  sockets  contain  springs  al- 
lowing the  ropes  or  wires,  when  broken, 
to  pass  with  tne  bars. 

This  machine,  attached  to  the  engine, 
would  receive,  in  the  event  of  a  collision, 
the  first  blow;  and  the  engine  itself, 
before  reaching  the  opposing  object, 
would  have  to  break  through  all  the 
transverse  ropes  or  wires  in  succession; 
thereby  gradually,  but  effectuallv  dissi- 
pating its  force.  If  the  engine  be  tra- 
velling with  a  momentum  of  35  tons, 
35  ropes  or  wires,  each  requiring  a  ton 
to  break  it,  will  exhaust  the  whole' of 
this  momentum,  and  barely  permit  the 
engine  to  come  in  contact  with  the  ob- 
ject. 

1.  The  machine  admits  of  an  esact  ad- 
aptation and  correspondence  between  the 
force  to  be  deadened  and  the  medium 
applied  for  that  purpose. 

3.  It  allows  the  whole  space  it  occu* 
pies  in  front  of  the  engine,  to  be  traversed 
by  the  engine  in  stopping.  In  this  re- 
spect it  obviously  excels  any  assemblage 
of  springs,  and  the  air-tube  and  piston 
contrivances,  which  allow  only  half  the 
space  they  occupy  for  the  retardation 
required.  Those  media  are  elastic,  and 
elasticity  is  here  out  of  place.  On  the 
accidental  collision  of  trains,  it  lis  of  the 
very  least^  consequence,  whether  the  in- 
terposed medium  recovers  its  form — ^the 
sole  object  being  to  deaden  the  blow. 

3.  it  is  not  applicable  to  the  en^ne 
alone;  the  front  carriage  also,  and  m  a 
long  train  every  eighth  or  tenth  carriage 
may  be  fnmishea  with  a  frame ;  Uius 
effectually  protecting  the  front  carriages 
from  the  accumulated  pressure  of  Uie 
whole  train. 

4.  The  expense  is  trivial ;  and  in  point 
of  weight  the  whole  apparatus  will 
•carcel)^  add  a  ton  to  the  12  or  13  tons  of 
the  engine* 


It  may  be  objected  that  the  frame 
could  hfl^dly  be  made  strong  enough. 
But  the  frame,  be  it  observed^  strikes 
only  with  the  force  of  its  oum  weight  j 
and  is  struck  by  the  weight  of  the  engine 
a  ton  only  at  a  time — receiving  through 
the  ropes  or  wires  a  series  of  blows  of  a 
ton  each. 

It  has  been  objected  that  the  project- 
ing part  of  the  frame  would  destroy  the 
balance  of  the  engine.  It  is  difficult  to 
see  how  this  could  happen.  The  pro- 
jecting half  of  the  fiame  could  not  tilt 
the  other  half  plus  the  weight  of  the  en- 
gine. 

The  clumsy  appearance  of  the  thing 
has  also  been  objected  to.  This  may  be 
obviated ;  thougn  it  is  scarcelv  for  Di- 
rectors to  object  to  save  the  lives  en- 
trusted to  their  care,  after  a  clumsy 
fashion,  until  they  can  devise  a  better; 
it  is  for  the  saved  alone  to  make  the 
objection.  Passengers  should  be  al- 
lowed their  option,  and  separate  trains 
provided.  Some  mav  prefer  to  be  ele- 
gantly pulverised;  others  to  be  inele- 
gantly preserved.  If  their  wishes  are 
to  be  gratified  who  voluntarily  incur 
a  smashing  to  atoms,  in  devotion  to 
science — as  an  experimental  proof  of  this 
atomic  theory — equal  civilitv  is  due  to 
those  who  fancy  the  article  of  self-preser- 
vation. And  the  latter  have  a  right 
to  complain,  that  of  the  many  plans  pro- 
posed, none  have  yet  been  adopted ;  not 
so  much  a  a  surgeon,  or  a  bottle  of 
brandy  and  salt,  attached  to  each  train! 
Sir,  your  obedient  servant, 

J.  S.  K. 

January  7, 1841 . 


MATUCMATICAL  BXBRGISBS. 

Sir,— The  following  question  has  been 
sent  me  from  two  different  quarters 
for  solution.  It  was  first,  I  believe, 
given  among  the  Cambridge  problems, 
but  whether  that  be  the  case  or  not,  it 
is,  without  doubt,  an  excellent  exercise 
in  equations,  and  I  trust  some  of  your 
mathematical  contributors  will  give  a 
good  solution  of  it. 

'*  The  revenue  of  a  state  was  increased, 
for  a  war  in  the  ratio  of  2} :  1,  and  after 
deducting  the  expence  of  collecting,  and 
the  interest  of  the  national  debt,  the 
available  income  was  augmented  in  the 

ratio  of  3  i^  :  1.      Now  it  was  fbund 

»3 
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upon  ca]cti]ation»  that  had  the  circum- 
stances  of  the  country  permitted  the  re« 

venue  to  be  reduced  in  the  ratio  of 

If 
1  -~  •'  I9  the  sum  remaining  after  the 

specified  deductions  would  have  been 

diminished  in  the  ratio  of  7  -~- :  1 1 

and  would  have^  in  fact,  amounted  to 
four  millions.  Required  the  amount  of 
the  revenue,  and  the  interest  of  the 
debt — supposing  the  ezpence  of  collect- 
ting  to  vuv  as  the  square  root  of  the 
amount  collected.*' 

The  following  geometrical  theorem  is 
new  as  far  as  I  am  aware  of: 

"  If  any  two  chords,  A  B.  C  D,  in  a  cir- 
cle, intersect  one  another  in  £;  ioin 
A  D,  B  C,  and  through  £  draw  any  third 
chord  F  £ G,  intersecting  AD,  B  C,  in 
H  and  K.  The  following  analogy  will 
always  hold  good :  viz.  FH  .  H  G  :  G 
K .  K  F  : :  H  £^  £  K^.  Demonstrate 
the  truth  of  this." 

KlNCLAVSN. 

reborary  6, 1841. 

P.  S.  I  beg  leave  to  state  in  answer 
to  Nautilus's  last  communication,  that 
if  he,  or  any  other  of  the  mathematical 
contributors  of  the  Mechanics'  Moffcutine 
can  demonstrate  the  truth  of  his  propo- 
sition (see  No.  911,  p.  53,)  in  accord- 
ance with  the  required  limitations,  then 
the  whole  theory  of  parallel  lines  will 
be  placed  upon  as  sound  a  foundation  as 
any  of  the  other  subjects  treated  of  in 
the  Elements  of  Euclid. 

K. 


SOLUTION  OP  •*  IONV  IST  MATMB- 
MATICAL  QUBBTION.  BY  MR.  GBO. 
SCOTT.     (SBE  "  MBC.  MAG.,"  MAY  2.) 

Given,  AC=50  =  a  A  B  D  =  112= 
6,ACB=118..  40ADB  =  70..  10, 
C  AD=54. .  22,  to  find  A  B. 

Solution:  360°— (118. .  40+70. .  10+ 
64..22)=116..48=2S=CBD.  As- 
sume, A  B  D  =  S+a? ,  \  A  B  C  =S+ ar. 
Then,  A  B  :  a  : :  sTn.  C  :  sin.  (S  +  «).\ 

A  B  =  ^~Z':r\  '  ^^rnilBr^Y^  A  B  = 
sin.  (S+«) 

■fa-P-^     .;    hence.    »^°- <g  ^  «>  = 
■in.  (S+*)'  '    MO.  (8  +  «) 

""•  P  •   ^  =  P.  Of 

sin.  C  .  a 
sin.  S  .  COS. »  +  cos.  S  .  sin,  m  ^^p 
Bin.  S  .  COS.  9  +  COS.  S .  sin.  x         ' 
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l  +  cotS.tan.#  ^  p    ^ 

1  +  cot.  S  .  tan.  «  "^ 

8  tan.  f  ±  cot.  S  tan.  m.  P=  P— 1 .  If 

p       ft^n.  (S +_g)  ^  neater   than    1 

^'  ®'  sin.  (S  +  X)        ^ 

and  S,  less   tKan  90"";  then,  A  B  D 

will  be  greater  than  A  B  C— that  is, 

ABD=S  +  e,   andABC  = 

S— ;  then  tan.  #=   eot.  sTp+D  * 


sin. 


(S±*? 


tan.S(P— 1)   ,    ^.,  n 

5^-- — H  but  if  P,  or  -. — 7o^^   X 

P+1  sm.  (S  +  «) 

is  less  thanl,  then  tan  *^  ^^-^^-f), 

in  which  case,  A  B  D=S— ,,  and  A  B  0 
=  S  +  X.  When  C  B  D  is  a  re-entering 
angle  as  in  fig.  2,  then  S  is  greater  than 


90,  in  which  case  P,  or  "'^'  f  ^  "^  ^^ 
sin.  (S  —  x) 


will 


be  evidenUy  less  than  l,  and  "!°'  ^^T'l 
sm.  (S+Jr) 

greater  than  1— that  is,  if  P  is  greater  or 

less  than  1,  when  A  B  D  will  be  less  or 

greater  than  ABC. 

D=    70°..  10' sin. 

C  =  118  ..40  cosec. 

1  =  2.24 
a 


P  =s  2  .  4015 

— 1  =  1.4015 
S     =  58°.  .24' 


log., 
log.. 


9*973443 
0056790 

0*350248 


log., 
tan.. 


0-380481 

0146593 
10-210981 

10-357674 
0-531670 


P+1        3.2015    log. 

ar  =  33°..48'..42'  tan...      9825904 
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Hence,  A  B  D  =  92°. .  12'. .  42\  and 
ABC=24°..35'..18" 
A  B  D=92°. .  12'. .  42"  cosec.  0.000324 
A  D  B=:70  . .  10 . .  0     Bin. .    9.973443 

AD=112  log..    2.049218 


AB=105.435  log...    2.022985 

The  above  solution  is  in  accordance 
with  the  reouest  of  the  ingenious  pro- 
poser. Had  it  been  solved  by  the  com- 
mon rules  of  trigonometry  the  calcula- 
lion  would  have  been  longer  than  the 
above  in  the  ratio  of  20  to  13. 

The  above  mode  of  solution  will  ap- 
ply to  the  following  well  known  and 
celebrated  trigonometrical  problem. 

Given  the  distances  between  three  ob- 
jects ABC,  and  the  angles  contained 
by  lines  drawn  from  each  of  them  to  a 
certain  station  D  in  the  same  plane  with 
them,  to  determine  A  D,  B  D,  C  D. 


Ist,  From  the  three  given  sides  A  B, 
A  C,  B  C,  find  the  Z  A  B  C,  then  the 
sum  of  the  two  angles  B  A  D,  B  C  D  is 
given. 

2nd,  As8ume,B  A D  +  B  C D  =  2 S; 

also,  BAD  =  S±ar.-.BCD  =  S  + *. 

*Then,  proceeding  exactly  as  above,  the 

Z  S,  B  A  D,  and  B  C  D,  are  found,  and 

.; .  A  D,  B  D,  C  D,  become  known. 


FLAN  FOR  RBMOVING  AND  PREVBNT- 
JNG  FOGS  IN  CITIES  AND  TOWNS. 

Sir, — So  many  wonderful  inventions 
for  diminishing  the  difficulties  incident 
to  artificial  life  have  been  made  within  the 
last  fifty  years,  that  surely  no  danger 
can  now  be  apprehenden  of  a  plan 
being  rejected  as  impracticable  merely 
on  account  of  its  novelty.  After  so 
many  things  have  been  denounced  as 
wild  and  visionary,  which  have  after- 
wards succeeded  in  practice,  and  been 


universally  adopted,  we  may  fairly  ex- 
pect, I  think,  that  less  difficulty  will  be 
experienced  in  obtaining  a  fair  and 
impartial  examination,  and  greater  care 
observed  in  judging,  of  the  merits  of  a 
plan  now  than  formerly.  With  these 
expectations  the  following  scheme  for 
removing  fogs  is  humbly  submitted  to 
the  readers  of  the  Mechanics*  Magazine, 
If  it  can  be  proved  impracticable,  at 
once  consign  it  to  oblivion ;  if  the  con- 
trary, apply  it  for  the  public  good ;  the 
right  to  the  invention  is  freely  given  up. 
The  following  facts  constitute  the 
foundation  of  the  plan : 

1st,  A  fog  is  composed  of  watery 
vapour  and  carbonaceous  matter,  or 
smoke. 

2d,  All  fogs  are  limited  both  in  height 
or  depth,  and  in  extent  of  surface, — when ' 
the  streets  of  London  are  filled  with  a 
fog  so  dense,  that  a  person  cannot  see  a 
yard  before  him,  if  we  ascend  the  monu- 
ment, St.  Paul's,  or  any  other  consider- 
able eminence,  all  will  be  clear  abov^  and 
the  sun  will,  perhaps,  be  observed  to 
shine  with  his  usual  splendour.  Again, 
if  we  go  a  few  miles  from  town  and 
ascend  a  hill,  the  whole  country  beyond 
it  will  be  clear  and  serene,  whilst,  if  we 
look  towards  the  city,  it  will  appear  one 
mass  of  smoke  beneath  our  feet,  and  with 
here  and  there  the  top  of  some  promi- 
nent edifice  standing  out  from  the  fog 
like  a  rock  from  the  sea.  Sometimes  the 
fog  is  limited  to  a  few  of  the  lowest  parts 
of  the  town,  as,  for  instance,  Farringdon- 
street,  and  New  Bridge-street,  Black- 
friars,  when,  at  the  same  time,  the  higher 
parts  surrounding,  as  the  top  of  Fleet- 
street,  Holbom  Hill,  Ludgate  Hill,  St. 
Paul's  Church  Yard,  Newgate-street,  &c. 
are  perfectly  clear. 

3rd,  The  vapour,  or  steam,  of  a  low- 
pressure  steam-engine,  after  having  driven 
the  piston,  is  condensed,  or  converted  into 
a  liquid  form,  and  carried  away  by  caus- 
ing It  to  meet  a  shower  of  cold  water  in  a 
separate  vessel,  called  the  *'  condenser." 
4th,  If  carbonaceous  vapour,  or  smoke, 
be  driven  through  cold  water,  it  will  be 
absorbed  and  held  in  solution,  which 
may  be  proved  in  the  following  simple 
manner :  take  a  pair  of  common  blowing 
bellows,  plug  up  the  end  of  the  pipe,  and 
hold  the  valve  over  the  thick  smoke  of 
a  common  coal  fire ;  then  raise  the  han- 
dle, and  fil  the  bellows ;  if  the  end  of  the 
pipe  be  then  placed  a  few  inches  under 
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the  surface  of  a  vessel  of  cold  water>  and 
the  smoke  discharged,  it  will  be  con- 
densed, mingled  with  the  water,  and 
may  thus  be  thrown  into  the  common 
sewer. 

I  have  sometimes  noticed  that  when 
the  heaviest  fogs  have  prevailed,  a  shower 
of  rain  bas  condensed  the  watery  vapour, 
mijced  with  the  smoke,  which  together 
constitute  the  mist  and  carried  them  to 
the  earth ;  and  the  atmosphere  has  thus 
been  purified  in  a  few  hours. 

I  remember  that  a  few  years  ago  a 
large  cotton  mill  was  erected  on  the 
banks  of  the  river  Mersey,  in  Stockport, 
near  Manchester,  the  chimney  of  which 
was  built  upon  a  rock,  I  should  think  at 
the  distance  of  more  than  one  hundred 
yards  from  the  furnaces ;  the  communi- 
'  cation  between  which  was  by  means  of 
an  horizontal  tunnel.  Through  this  tun- 
nel, which  was  underground,  a  stream  of 
water  was  constantly  running  from  some 
springs  in  the  neighbourhood,  and  found 
an  eiit  through  a  small  aperture  made 
for  the  purpose,  mto  the  river.  When 
the  fires,  which  were  very  large,  being 
for  a  pair  of  engines  of  about  a  hundred 
horse  power,  were  kindled,  the  smoke, 
in  passing  through  the  tunnel  to  the 
cLimney,  was  partly  absorbed  and  car- 
ried into  the  river  by  the  stream  of 
water  running  within,  and  instead  of 
immense  volumes  of  dense  black  smoke 
issuing  from  the  orifice  of  the  chimney, 
as  was  expected,  a  comparatively  small 
amount  of  light  vapour  only  appeared. 


(Will  not  this  serve  as  a  hint  to  enable 
us  to  consume  the  smoke  of  furnaces 
generally  ?) 

5th,  It  is  a  fact  established  by  me- 
chanical experience,  that  if  a  series  of 
vanes  be  fixed  to  an  axis  and  caused  to 
revolve  rapidly,  a  current  of  air,  or  other 
surrounding  medium,  will  rush  to  the 
centre,  and  fly  off  with  great  velocity 
from  the  circumference. 

According  to  the  first  fact,  fogs  con^ 
sist  of  the  vapour  of  water  and  carbo- 
naceous matter,  or  smoke ;  according  to 
the  third  and  fourth  facts,  both  these 
substances  can  be  condensed  and  car- 
ried away  by  passing  them  through  a 
shower  of  cold  water ;  by  the  fifth  fact, 
if  a  number  of  vanes,  or  leaves,  be  fixed 
to  an  a^s,  and  made  to  revolve  in  a 
medium,  two  currents  will  be  produced, 
one  rushing  to  the  centre,  and  the  other 
from  the  circumference ;  and  by  the  se- 
cond fact,  all  fogs  are  limited,  so  that 
if  the  substance  of  any  fog  can  be 
drawn  in  any  degree  into  the  current 
tending  to  the  centre,  and  driven  from 
the  circumference,  through  a  shower  of 
cold  water,  thus  condensed  and  carried 
off,  it  must  in  time  be  destroyed,  the  at- 
mosphere rendered  clear,  and  the  hin- 
drance to  business  as  well  as  the  danger 
to  human  life  be  removed.  That  this 
is  a  most  desirable  object  to  be  accom- 
plished will,  no  doubt,  be  universally 
admitted. 

The  following  is  a  drawing  of  a  ma- 
chine for  effecting  this  end. 


F 


A,  represents  a  cylinder  cither  of  wood 
or  metal  about  10  feet  diameter,  with 
four  vanes,  B,  fixed  to  the  axis  or  cen- 
tre C. 

D  D,  pipes  about  30  feet  long,  pro- 
ceeding from  the  cylinder  A. 


E,  a  smnll  cistern  filled  with  water.' 

F,  a  ])ipe  leading  from  the  cistern  E^ 
to  the  sewer,  or  other  outlet,  H. 

I,  a  large  cistern  attached  to  the  pipe 
D,  the  bottom  of  which  is  pierced  full 
of  fine  holes. 
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Mode  of  WorHHff. 

Suppose  one  of  these  machines  to  be 
placed  in  a  proper  locality,  say  in  one  of 
the  lowest  situations.  It  then  the  Times 
are  caused  to  revolve  with  great  velocity 
(by  an  engine  of  any  kind,  or  by  manutd 
labour),  the  surrounding  fog  will  rush 
in  at  the  centre  C,  from  whence  it  will 
be  driven  through  the  pipe  D,  where 
meeting  with  a  shower  of  cold  water 
from  the  cistern  I,  it  will  be  condensed, 
and  rushing  through  the  series  of  pipes 
and  the  small  cistern  E,  every  particle  of 
foggy  matter  will  be  absorbed,  and  car- 
ried through  the  pipe  F,  into  the  com- 
mon sewer  H.  A  few  of  these  machines 
kept  constantly  at  work  durmg  foggy 
weather,  would  very  soon  clear  the  atmo- 
sphere from  every  impurity. 

Seeing  that  a  shower  of  rain  will  dis- 
])er8e  a  fog,  by  condensing  and  carrying 
It  down  to  the  earth,  would  not  a  few 
water  or  fire  engines  plaving,  with  a  rose 
placed  at  the  end  of  their  discharging 
pipes,  so  as  to  produce  a  shower,  be 
serviceable  in  diminishing  a  fog  ?  At  all 
events  there  can  be  no  harm  in  trying 
such  an  experiment. 

I  am,  Sir,  yours  respectfully, 

S.  ROWBOTHAM. 


t>N  TRB  ADYANTAOBS  OP  WORRINO 
STBAM  BXPAN8IVBLY  —  URWIN'B 
IMPROVBMBNTS  IN  8TBAM-BN01NB8 
^UBBTIONBD. 

Sir,— It  is  at  all  times  an  ungracious 
task  to  express  an  adverse  opinion  upon 
the  works  of  another,  but  I  nope  I  snail 
be  pardoned  for  presuminj^  to  do  so  re- 
garding Mr.  Urwin^s  engine,  described 
in  your  last  number,  having  devoted 
much  time  to  the  consideration  of  the 
expansive  principle. 

The  advantage  of  working  steam  ex- 
pansively is,  perhaps,  rendered  far  more 
palpable  and  glaring  on  a  superficial  view 
of  Mr.  Urwin's  engine,  than  by  the  more 
solid  and  profitable  mode  commonly  ad- 
opted of  effecting  the  object  wholly  within 
the  cylinder ;  therefore  it  is  better  calculat- 
ed to  make  an  impression  on  the  public 
mind,  and  will,  I  hope  and  trust,  have 
the  effect  in  some  measure  of  drawing 
attention  more  generally  and  more  closely 
to  this  vastly  important  question,  to- 
wards which  a  most  extraordinary  de- 
gree of  apathy  still  exists,  notwithstand- 
ing all  that  has  been  done  and  written 
in  its  favour. 


The  engine  in  question  is  an  expansive 
engine  in  every  sense  of  the  term,  and, 
notwithstanding  any  ingenuity  the  in- 
vention may  msplay,  it  will  be  found 
upon  due  investigation  that  the  principle 
aaopted  is  very  defective — the  compli- 
cated* addition  to  the  steam  cylinder 
being  not  only  highly  inexpedient  but 
injurious,  as  a  large  proportion  of  the 
power  obtained  by  the  common  mode  is 
absolutely  sacrificed  by  the  arrangement, 
which  I  will  now  endeavour  to  explain. 

Supposing  steam  of  forty  pounds 
pressure  to  be  cut  off  at  half  stroke,  the 
remainder  of  the  stroke  will  of  course 
be  completed  purely  by  the  inherent 
power  of  expansion  possessed  by  the 
steam  enclosed,  which,  commencing  at 
forty,  terminates  at  a  pressure  of  twenty 

Sounds,  when  it  occupies  a  space  just 
ouble  its  original  volume,  and  has 
exerted  a  mean  force  of  thirty  pounds 
per  inch  for  the  last  half  stroke,  equal 
to  thirty  five  pounds  during  the  whole 
stroke. 

It  must  be  observed  that  the  steam  as 
applied  to  the  piston  of  the  new  engine 
is  analogous  to  this;  inasmuch  as 'it  can 
be  only  regarded  as  expanding  to  a 
double  volume  during  the  time  it  is  act« 
ing  against  the  piston— first,  by  driving 
the  piston  while  flowing  with  its  original 
pressure  from  the  boiler  throughout  the 
down  stroke,  and  next  accomplishing 
the  return  or  up  stroke  purely  by  the 
expansion — not  of  the  whole  volume,  it 
is  true,  as  in  the  former  case,  because  of 
the  waste  occasioned  by  the  transfer, 
but  of  a  portion  only — consequently, 
much  of  the  power  as  obtained  by  the 
old  mode  is  sacrificed  by  the  new.  For 
on  the  completion  of  the  return  stroke, 
the  steam  has  been  expanded,  not  only 
to  double  its  original  volume,  but  ab- 
solutely to  3i  times  that  bulk,  and  of 
course,  its  expansive  force  is  diminished 
in  the  same  ratio.  Thus,  on  the  steam 
flowing  into  the  expanding  chamber  of 
If  times  the  size  of  the  cylinder,  it  oc- 
cupies both  it  and  the  cylinder,  whereby 
the  pressure  is  reducea  from  40  to  16 
pounds  per  inch :  and  when  the  bottom 
port  is  closed,  that  portion  which  the 
cylinder  contains  is  aischarged  into  the 
condenser,  and  therefore,  no  after  benefit 
whatever  is  derived  from  its  expansive 

*  Certainlv  not  "  complicaled  "  ;  for  nothing  can 
be  timpler  taan  the  oonstruetion  of  thi«  engine, 
whatever  its  merit!  in  other  reepecU  may  be.  £o. 
M.  M.  / 
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actkm,  which  is  totally  lost :  hdiiee>  tfad 
operation  of  retoming  the  piston  cotn- 
menceawith  a  pressure  of  only  16  pounds* 
instead  of  40  as  in  the  former  case,  and 
with  a  charge  of  steam  too  inclosed  in 
the  expansive  chamber,  which  amounts 
beside  to  iths  only  of  die  original  steam 
received  from  the  boiler;  consequenUy* 
the  stroke  is  terminated  by  a  pressure 
of  leee  than  ten  pounds,  as  the  steam 
then  occupies  a  space  aqual  Co  2-^  cylin-> 
ders,  and  the  mean  effectire  force  by 
which  the  piston  is  so  returned,  is  only 
13  pounds  per  inch,  and  26  pounds  is 
the  mean  for  the  complete  stroke  or  re- 
volution of  the  crank. 

Therefore,  the  account  will  stand  thus : 
The  mean  effective  force  obtained  by  the 
common  mode  if  cut  off  at  half  stroke, 
which  is  usinff  exactly  the  same  quantity 
of  steam  as  tne  new  engine  for  each  re- 
volution of  the  crank,  is,  as  before  stated, 
35  pounds  (without  having  recourse  to 
logarithmatical  accuracy,)  and  by  the 
new  mode,  onl^  26  pounds  per  inch. 
From  this  it  will  be  seen,  that  a  loss 
must  accrue  in  the  new  engine,  even  on 
comparing  it  with  the  effect  produced  by 
the  small  amount  of  only  two  expansions 
of  about  35  per  cent.,  the  difference  of 
the  sums  being  as  26  to  35.  And  as  the 
comparative  value  of  the  steam,  if  ex- 
panded six  times,  would  be  55,  the  loss 
in  that  case  would  be  upwards  of  50 
per  cent. 

The  chief  object  of  this  paper,  how- 
ever humble  the  effort,  is  to  endeavour 
to  impress  the  oublic  with  the  vast  bene- 
fit to  be  derived  from  adopting  the  ex- 
pansive principle  to  the  *'  full  extent " ; 
by  which  the  power  may  be  really 
doubled,  or,  in  other  words,  the  present 
consumpUon  of  fuel  reduced  one-half  at 
least.  Not  only  beneficial  as  regards 
present  commercial  enterprise,  but  also 
in  husbanding  and  preserving  the  store 
of  an  invaluable  mineral  (which  can 
never  be  renewed)  to  the  latest  possible 
period  of  time.  For  as  Dr.  fiuckland 
nas  recently  very  justly  observed,  '*  the 
supply  of  coals,  however  abundant, 
nauet  at  some  future  period  have  an  end, 
and  with  its  termination  will  close  our 
prM)>eTity  as  a  natk>n  and  oar  comfmrta 
aa  indiviaaals.'*    I  remain,  Sir, 

Yours,  most  respectfully. 
Alpha. 

LlmehouM.Ftb.l,  1841. 

[We  shall  be  glad  to  hear  from  Mr. 
Urwin  in  reply  to  the  above.  Ed.  M.M.] 
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patents  recently  enrolled. 

Francis  Todd,  op  Pendennis  Castle, 
Falmouth,  Gentleman,  for  improvemeutg 
in  obtaining  silver  from  ores  and  other  mailers 
containing  it*  Enrolment  Office,  Jan.  27,1841. 

In  the  present  ordinary  mode  of  conduct- 
ing the  process  of  extracting  silver  from 
ores,  they  are  melted  in  a  reverberatory  or 
other  furnace ;  when  melted,  the  furnace  is 
tapped  and  the  fluid  metal  runout  into  tanks 
of  water.  When  cooled,  the  metal  is  col- 
lected, returned  into  the  furnace  and  re- 
melted,  when  a  proper  quantity  of  lead  is 
added  to  it  in  aid  of  the  subsequent  process 
of  separation.  In  consequence  of  the  very 
high  temperature  of  the  furnace  employed 
to  elTect  the  fusion  of  the  silver,  a  very  large 
portion  of  the  lead  is  destroyed  and  lost,  and 
to  obviate  this  waste  is  the  object  of  the  im- 
provements constituting  this  patent 

The  new  mode  is  as  follows : — ^the  silver 
ores  or  other  matters  are  melted  in  the  usual 
manner,  but  instead  of  being  run  off  into 
water,  a  bath  of  melted  lead  is  provided,  into 
which  the  melted  mass  of  ores,  &c.  are  run 
in  thin  shallow  streams  so  as  to  bring  as 
large  a  surface  as  possible  in  contact  with 
the  lead.  The  quantities  recommended  to 
be  enmloyed  are  thirty  tons  of  lead  to  one 
ton  of  the  ores :  the  tapping  of  the  furnace 
is  to  be  so  regulated  as  only  to  run  about 
three  hundred  weight  of  ore  into  one  lead 
bath. 

The  claim  is,  for  the  mode  of  obtaining 
silver  from  ores  and  other  substances  con- 
taining it,  by  treating  It  in  a  melted  state  by 
running  it  into  a  lead  bath  or  baths. 

John  Swain  Worth,  of  Manchester, 
Merchant,  for  improvements  in  cutting  ve- 
getable substances.  Enrolment  Office,  Ja- 
nuary 20,  1841. 

Hay,  straw,  clover,  or  other  vegetable 
substances  are  cut  into  small  pieces  by  pass- 
ing them  between  two  rollers,  or  rather  be- 
tween a  cutter  and  a  roller,  placed  vertically 
over  each  other;  the  bottom  roller,  called 
the  *'  surface  roller,"  is  composed  of  cant 
iron,  covered  with  sine,  block-tin,  wood  or 
other  moderately-hard  substance ;  or,  it  may 
be  composed  entirely  of  wood.  The  upper, 
or  "  cutting  roller,"  has  a  number  of  grooves 
on  its  circumference,  into  which  knives  or 
cutters  are  inserted ;  the  distance  of  these 
knives  from  each  other  regulates  the  length 
of  the  pieces  into  which  any  substance  paas- 
ing  between  the  rollers  will  be  cut.  A  rapid 
rotary  motion  is  given  to  the  cutting  roller, 
while  a  slower  motion  is  communicated  to 
the  surface  roller,  and  the  ha^,  straw,  or 
other  vegetable  substances  passmg  through 
are  cut  into  pieces  of  the  size  required. 

The  advantages  claimed  for  this  apparatus 
are,  that  the  vegetable  substances  being 
passed  over  a  solid  substance,  and  a  rotary 
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motion  communicated  to  the  catting  roller, 
a  larger  quantity  will  be  cut,  and  with  less 
labour  than  heretofore.  We  strongly  sus- 
pect there  is  a  very  considerable  mistake 
about  this  matter,  and  that  if  the  vegetable 
substances  are  divided  at  all — ^which  tliey 
may  be  at  first,  while  the  knives  are  sharp 
and  the  machine  in  prime  order— they  will 
be  separated  by  something  between  a  jam 
and  a  tear — there  can  be  no  cut  produced  by 
such  means. 

The  claim  is  for  the  combination  of  parts 
for  cutting  vegetable  substances,  as  de- 
scribed. The  patentee  does  not  claim  any 
of  the  parts  separately,  nor  this  precise  ar- 
rangement, as  it  may  be  varied,  provided 
the  mode  of  cutting  set  forth  is  retained. 

Alexander  Angus  Croll,  Superin- 
tendent   OF   THE    GaS-LiOIIT    AND    COKE 

Company's  Works,  Brick-Lane,  Middle- 
sex,/or  certain  improvements  in  the  mam^fac- 
ture  of  gas  for  the  purpose  of  illumination, 
and  for  the  preparation  or  manufacture  of 
materials  to  be  used  in  the  purification  of  gas 
for  the  purpose  of  illumirmtiou.  Petty  Bag 
Office,  January  29,  1841. 

These  improvements  are  three-fold,  and 
consist  in  the  first  place,  in  the  purification 
of  gas  from  ammonia,  by  means  of  salts, 
acids,  and  oxides ;  secondly,  in  re-forming 
or  re-producing  all  the  salts,  by  double 
decomposition  with  common  salt;  thirdly, 
in  the  application  of  the  black  oxide  of  man- 
ganese to  purifying  of  coal  gas  from  sul- 
phuretted hydrogen. 

Coal  gas  is  purified  from  ammonia  in  the 
following  manner.  A  vessel,  such  as  is  now 
used  for  holding  lime  for  purifying  gas,  is 
filled  with  a  solution  of  1  cwt.  of  chloride  of 
manganese  in  40  gallons  of  water.  The  gas 
is  made  to  pass  through  this  solution  by 
pressure  from  the  retorts  in  the  usual  way, 
when  the  ammonia  and  a  portion  of  its  sul- 
phuretted hydrogen  are  abstracted ;  the  re- 
maining portion  of  the  sulphuretted  hydrogen 
is  abstracted  by  the  process  hereafter  de« 
scribed,  or  by  the  usual  methods.  When 
this  solution  is  saturated  with  ammonia, 
which  may  be  known  by  the  application  of 
the  usual  tests,  it  is  to  be  drawn  off,  and  the 
vessel  recharged  with  a  fresh  solution.  Sul- 
phuric or  muriatic  acid  may  be  used  for  the 
same  purpose  ;  if  the  former  is  employed,  a 
vessel,  such  as  is  now  used  for  washing  gas, 
is  filled  with  a  mixture  of  100  gallons  of 
water  to  2|  pounds  of  sulphuric  acid  (spec, 
grav.  1.845)  and  the  gas  passed  through  it 
until  its  spec.  grav.  becomes  1.170,  and  on 
testing,  it  is  found  to  be  saturated  with 
ammonia.  Muriatic  acid  (spec.  grav. 
1.165)  may  be  used  in  the  same  propor- 
tion as  the  sulpburic,  and  is  to  be  drawn 
off  on  attaining  1.170.  The  patentee  prefers 
to  use  sulphuric  acid,  but  sulphate  of  man- 


ganese and  muriate  of  iron  may  also  be  used 
for  these  purposes. 

In  order  to  obtain  the  ammoniacal  salts, 
when  a  salt  has  been  used  for  purifying,  let 
the  solution  settle,  and  dmw  off  the  clear 
liquor,  which  consists  of  muriate  of  ammonia 
and  sulphate  of  sodium ;  these  must  be  se- 
parated by  crystallising  the  ammonia  or  by 
evaporating,  the  Compound  to  dryness  and 
then  subliming  the  ammonia  from  the  salts 
of  sodium.  If  an  acid  has  been  used,  to 
evaporate  the  ammonia  is  all  that  is  neces- 
sary. The  salts  formed  by  using  the  chlo- 
ride of  manganese,  and  the  salts  of  zmc,  can 
be  re- produced  in  like  manner. 

In  order  to  free  coal  gas  from  sulphur- 
etted hydrogen,  a  vessel,  such  as  is  used  for 
purifying  gas  by  the  dry  lime  process,  is 
charged  with  black  oxide  of  manganese 
moistened  with  water,  and  the  gas  forced 
through  it,  exactly  as  in  the  dry  lime  pro- 
cess. As  soon  as  the  manganese  becomes 
saturated  with  sulphuretted  hydrogen,  it  is 
put  into  an  oven  and  roasted,  to  expel  the 
sulphur,  until  it  is  soft  and  spongy,  when  it 
may  be  again  returned  to  the  purifier  and 
used  as  before. 

The  process  of  manufacturing  or  re-pro- 
ducing the  salts,  by  double  decomposition, 
and  the  residuum  and  precipitates  of  chlo- 
ride of  manganese,  is  conducted  as  fol- 
lows : — 

Twelve  ounces  of  dry  precipitate  are  in- 
timately mixed  with  a  pound  of  common 
salt,  and  placed  in  a  suitable  furnace  heated 
to  an  invisible  redness,  for  two  or  three 
hours.  To  140  lbs.  of  tliis  mixture  add  40 
gallons  of  water,  and  it  is  then  ready  for 
purifying  gas  from  ammonia.  The  insoluble 
part  of  the  solution  before  mentioned  may 
be  brought  back  to  its  original  state  by  dis- 
solving it  in  the  acid  forming  one  of  its 
bases,  or  by  dissolving  it  in  sulphuric  or 
muriatic  acid,  if  a  sulphate  or  muriate  of 
ammonia  should  be  required. 

The  claim  is,  I.  For  the  purification  of 
coal  g^  from  ammonia,  by  means  of  the 
chloride  and  sulphate  of  manganese  and 
muriate  of  iron,  and  sulphuric  and  muriatic 
acid  ;  and  the  purification  of  coal  gas  from 
sulphuretted  hydrogen  by  the  oxide  of  man- 
ganese. 

2.  The  oxide  of  iron  and  the  oxide  of  zinc, 
as  applied  in  the  particular  manner  and  stage 
of  the  manufacture  of  gas  before  mentioned, 
and  not  otherwise ;  also  the  manufacturing 
or  re-producing  of  all  the  salts  by  double  de- 
composition. 

John  Louis  Bachelard,  of  St.  Mar- 
tin's-lane,  in  the  County  op  Middle- 
sex, Gentleman,  for  improvements  in  the 
manufacture  of  beds,  matlrasses,  chairs,  sofas, 
cttshiaiis,  pads,  and  other  articles  rf  a  simitar 
nature.     Enrolment  Office,  Jan.  30,  1841. 
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This  invention,  which  is  a  communication 
from  a  foreigner  residing  abroad,  consists 
in  the  employment  of  cork  in  tlie  state  of 
saw- dust,  or  threads,  either  alone  or  com- 
bined with  horse -hair,  wool,  or  other  like 
substances  for  stuffing  beds,  mattrasses, 
chairs,  cushions,  &c.  The  saw-dust  may  be 
either  fine  or  coarse,  and  tlie  threads  or  fibres 
of  cork  are  recommended  to  be  from  half  an 
inch,  to  two  inches  or  upwards  in  length,  tlie 
thirteenth  of  an  inch  thick,  and  from  one- 
eighth  to  one-twentieth  of  an  inch  wide. 
Cork  having  been  reduced  to  one  of  these 
states,  the  workman  proceeds  in  precisely 
the  same  manner  as  when  using  horse-hair, 
wool,  &C.,  and  the  patentee  states,  that  a 
mixture  of  horse-hair  or  wool  with  the  cork 
will  be  found  highly  advantageous.  The 
fine  particles  of  cork  forming  a  substratum, 
and  being  covered  with  a  slight  covering  of 
horse- hair  or  wool,  will  give  all  the  smooth- 
ness of  a  mattress  stuflfed  with  the  latter 
substances  in  combination  with  the  lightness, 
elasticity,  and  cheapness  of  cork.  Whatever 
advantages  may  appertain  to  beds,  cushions, 
&C.  stuffed  in  this  manner,  for  use  on  land, 
the  advantages  of  their  employment  at  sea 
must  be  tei^old,  inasmuch,  as  every  such 
article  after  being  useful  in  its  appointed 
office,  in  the  hour  of  danger  would  constitute 
one  very  convenient  and  efficient  l\fe  pre^ 
server.  The  patentee  does  not  claim  the  use 
of  cork  generally  for  stuffing  articles,  but 
only  when  cut  into  fibres  as  above  described, 
and  applied  to  the  manufacture  of  beds,  chairs, 
sofas,  cushions,  &c. 

George  Edward  Noone,  HiGft  Hol- 
BORN,  Engineer,  for  improvements  in  pumps, 
and  in  engines  for  drawing  beer,  cider,  and 
other  fluids.  Rolls  Chapel  Office,  Feb.  S,  1841. 

These  improvements  consist,  firstly,  in 
the  application  of  a  semi-rotary  stuffing-box 
to  pumps  or  engines  for  drawing  beer,  &c. 

Secondly,  a  kind  of  flexible  joint  to  be 
substituted  for  stuffing-bo'kes  in  the  forego- 
ing engines. 

Thirdly,  a  peculiar  application  of  flexible 
materials  to  answer  the  purpose  of  stuffing- 
boxes  when  rectilinear  motion  is  used. 

Fourthly,  a  mode  of  constructing  the 
lower  part  of  the  pumps  of  beer  or  other  en- 
gines, by  which  access  may  be  readily  ob- 
tained in  case  of  need ;  and 

Lastly,  a  mode  of  regulating  the  rectilinear 
action  of  the  piston-rod  with  a  gruide  for 
such  purpose  capable  of  easy  adjustment 

The  first  of  these,  the  semi -rotary  stuffing- 
box,  is  composed  of  a  circular  apparatus  or 
joint,  working  in  an  axis  placed  on  the  out- 
side of  the  pump- barrel ;  on  the  inside  of  the 
barrel  a  metal  plate  or  plates  are  screwed, 
enclosing  some  suitable  material  (either 
flexible  or  otherwise)  to  form  the  packing. 
The  working  lever  is  in  two  parts ;  the  handle 
end  is  forked,  while  the  piston-rod  end  ter- 


minates in  a  screw  which  connects  it  to  a 
small  wheel  to  which  both  that  and  the 
handle  is  firmly  pinnod.  The  space  left  in 
the  box  containing  the  connecting- wheel  is 
filled  up  within  by  any  ordinary  packing 
material  in  the  manner  shown.  In  another 
arrangenient,  the  metal  plates  and  packing 
of  the  semi- rotary  stuffing-box  is  placed  on 
the  outside  of  the  working  barrel,  which  ar- 
rangement is  preferred  for  large  pumps. 
Another  modified  form  of  joint  consists  in 
the  introduction  of  a  portion  of  flexible  ma- 
terial or  diaphragm,  between  the  joint  where 
the  levers  are  screwed  together,  of  such  a 
size  that  its  edges  may  be  secured  by  (screws 
and  flanches  around  the  edges  of  the  aperture 
in  which  the  joint  or  axis  works,  to  tlie  inner 
sides  of  the  pump  barrel,  without  impeding 
the  action  of  the  lever.  So  that  as  the  piston 
is  worked  up  or  down  the  flexible  material  will 
be  alternately  in  a  state  of  tension  or  relaxa- 
tion above  and  below  the  working  joint  In 
order  to  make  a  flexible  material  answer  the 
purpose  of  a  stuffing-box  where  rectilinear 
motion  is  used,  a  plate  is  fixed  in  the  upper 
part  of  the  pump  barrel,  through  which  the 
pistoo-x'od — which  is  in  this  case  a  tube  or 
cylinder — ^works ;  the  flexible  material  is  a 
cylindrical  bag,  and  is  attached  by  one  end 
to  the  plate,  and  by  the  other  to  the  piston- 
cylinder,  which,  on  receiving  an  up  or  down 
motion  from  the  pump  handle,  draws  the 
flexible  material  into  a  state  of  tension  and 
collapse  as  it  rises  and  falls.  In  order  to 
construct  the  lower  part  of  the  pump  so  that 
access  to  the  lower  Valve  may  be  readily  ob- 
tained in  case  of  need,  a  cupola- shaped  cap 
is  screwed  to  the  lower  part  of  the  pum|» 
barrel,  by  unscrewing  the  flanch  of  which 
the  cap  can  be  sliden  up  the  pump  barrel, 
and  afiford  the  easy  access  required.  The 
mode  of  regulating  the  rectilinear  action 
of  the  piston-rod  with  an  easily  adjustable 
guide,  is  as  follows : — The  bucket  or  piston, 
rod  and  slings,  are  constructed  in  the  usual 
manner,  but  the  guide,  instead  of  being  a  bar 
fixed  across  the  upper  part  of  the  pump 
barrel  as  heretofore,  is  formed  of  a  conical 
shaped  ring  so  as  to  drop  at  once  into  its 
proper  position  in  the  barrel,  and  has  a 
bridge  across  it  with  an  aperture  through 
which  the  piston-rod  works. 

William  Saunders,  China  Terrace, 
Lambeth,  Surrey,  Chemist,  for  certain 
improvements  in  paving  streets  and  way8» 
Roll's  Chapel  Office,  February  3,  1841. 

This' is  another  of  the  numerous  offsprings 
of  the  now  somewhat  abated  wooden  pave- 
ment mania,  and  consists — 1st,  of  a  new 
shape  or  configuration,  in  which  a  block  of 
wood  is  to  be  formed ;  and  2nd,  in  the  me- 
thod of  combining  blocks  of  wood  so  formed 
as  to  make  a  firm  and  ^olid  pavement  to  suit 
different  circumstances,  and  which,  when 
properly  laid,  will  constitute  a  compact  and 
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•olid  maM,  each  block  being  supported  by, 
and  also  tending  to,  support  Sie  surrounding 
or  contiguous  ones.  The  new  shape,  or  con- 
figniration  (which  it  might  well  be  supposed 
was  hardly  possible  to  be  devised,)  is  ob- 
tained by  taking  two  single  blocks,  as  pa- 
tented by  Mr.  Grimman — ^the  plan  adopted 
by  the  "  Imperial  Wood  Pavement  Com- 
pany"— chopping  one  of  them  in  two,  and 
placing  one  thin  piece  on  each  side  of  the 
undivided  block,  reversing  tlic  angles,  and 
thereby  constituting  a  compound  block  of  a 
new  form  and  configuration,  the  employment 
of  which,  for  fourteen  years  is  safely  secured 
to  Mr.  William  Saunders,  his  heirs  or  assigns, 
by  her  Mi^esty's  letters  patent 

In  order  to  obtain  the  proper  angle  for 
producing  blocks  of  the  required  form,  draw 
a  rectangular  fbur-sided  figure,  and  divide 
the  top  and  bottom  into  three  equal  parts ; 
then,  in  order  to  obtain  the  angle,  draw  a 
line  from  the  top  Idt  hand  comer  of  the 
square  to  the  first  of  the  bottom  divisions  i 
and  another  line  from  the  second  point  on 
the  top  line  to  the  right-hand  comer  at  the 
bottom.  A  block  of  the  precise  form  being 
obtained  in  this  way,  two  blocks  of  the  same 
angular  form,  but  of  only  half  the  width,  are 
prepared  and  placed  on  either  side  of  the 
first  block,  at  opposite  angles,  and  the  three 
secured  together  by  pins,  dowels,  or  trenails, 
as  may  be  best. 

The  compound  block  being  thus  composed 
of  three  blocks,  the  central  block  slanting  in 
one  direction,  and  the  two  outer  ones  in  the 
reverse  direction,  on  placing  a  number  of 
such  blocks  together,  they  will,  it  is  said, 
mutually  support  each  other.  Thus,  for  ex- 
ample, the  central  part  of  the  first  block 
rests  upon,  and  is  supported  by  the  narrow 
parts  of  the  two  blocks  immediately  above, 
while  the  central  parts  of  the  same  blocks 
rest  upon  the  narrow  parts  of  the  first  block 
in  contiguity  with  the  corresponding  parts 
of  the  other  compound  blocks.  From  which 
it  is  evident,  there  is  the  same  resistance  to 
pressure  upward  and  downward,  but  at  the 
same  time,  the  blocks  can  be  removed  end- 
wa3rs  with  the  greatest  facility. 

The  claim  is — 1st,  for  the  formation  of 
a  compound  block  for  paving  streets,  roads, 
and  ways,  consisting  of  tliree  distinct  blocks, 
the  centre  one  of  which,  is  equal  in  solid 
contents  to  the  two  side  ones,  and  Uie  sides  of 
which  slope  to  the  angle  shown. 

2nd,  The  method  described  of  combining 
a  number  of  these  said  compound  blocks  to 
fnrni  a  compact  and  solid  pavement,  such 
blocks,  when  so  combined,  sxipporting,  and 
being  supported  by  each  other. 

Francis  William  Oerisr,  of  East- 
road,  City-road,  Ironmonqer,  for  im- 
ftrovement*  in  apparatus  to  be  used  as  a  Jire^ 
escape f  also  applicable  to  other  purposes  where 
ladders  are  used,  £nrolmentOfllce,Feb.6,1841 


We  have  here  **9n  old  friend  with  a  new 
&ee " )  these  improvements  relating  to  the 
manufacture  of  Gregory's  two  plana  of  slid- 
ing ladders  in  iron  instc^  of  wood,  with  such 
trifling  modifications  aa  the  change  of  ma- 
terial suggests  or  demands. 

In  the  first  plan  the  sides  or  uprights  of 
the  ladders  are  made  of  peculiany  shaped 
iron  tubes.  The  ladder  is  in  three  parte, 
sliding  one  within  the  other ;  the  rounds  or 
steps  of  the  lower  ladder  are  fixed  in  their 
respective  places  to  the  sides  or  uprights  of 
the  ladder,  but  the  rounds  or  steps  of  the  two 
upper  ladders  slide  on  the  uprights,  and  when 
the  ladders  are  elevated,  are  retained  in  their 

f)ropcr  places  by  means  of  jointed  coupling 
inks.  The  upper  pair  of  these  links  are  at- 
tached to  a  strong  axle  lying  across  the  two 
uprights,  from  which  the  whole  of  the  steps 
become  suspended.  On  the  two  extremities 
of  this  cross  axle,  two  small  wheels  are 
placed  to  facilitate  the  traversing  of  the 
ladder  up  or  down  over  projections  in  brick 
walls  and  other  surfaces.  Near  the  lower 
part  of  the  first  ladder  of  the  series  there  is  a 
small  windlass  with  handles,  pall,  and  rat- 
chet ;  the  former  to  elevate  the  ladders  to 
the  required  height — the  latter  to  prevent 
them  from  descending  until  released.  From 
a  small  barrel  of  the  windlass,  on  each  side 
of  the  ladder,  ropes  proceed  over  two  pulleys 
situated  in  projections  at  the  top  of  this  lad- 
der, down  to  tiie  bottom  part  of  the  second 
ladder,  while  a  second  set  of  ropes  go  on  to 
the  foot  of  the  third  ladder ;  so  that  on  turn- 
ing round  the  windlass,  the  second  ladder 
rises  from  within  ihe  first,  and  the  third 
from  within  the  second,  until  their  utmost 
elevation  is  attained.  The  steps  sliding 
down  into  their  places  as  the  ladder  is  raised. 
In  tiie  second  arrangement,  the  ladder  is 
in  three  parts,  but  the  sides  or  uprights  are 
made  of  iron  plates  bent  up  at  two  right 
angles  to  give  the  requisite  strength.  The 
uprights  slide  one  within  the  other,  but  the 
rounds  or  steps  are  fixed  in  their  respective 
uprights  and  slide  one  behind  the  other.  A 
single  rope  is  employed  in  this  apparatus, 
and  passes  over  pulleys  which  mn  upon  the 
rounds  or  steps,  being  placed  in  the  middle 
of  the  top  round.  Instead  of  a  windlass,  &c., 
Aec,  the  rope  is  pulled  by  hand,  and  the« 
ladders  fixed  at  the  required  height  by  wind- 
Inglthe  slack  of  the  rope  round  the  lowest  step. 
The  great  difficulty  hitherto  encountered 
with  these  ingenious  contrivances-^ even 
when  made  in  wood—has  been  to  get  suffi- 
cient portability.  How  this  difficulty  can 
be  lessened  by  the  employment  of  so  much 
heavier  a  material,  is  not  very  evident  One 
thing  we  think  is  certain,  viz : — That  Mr. 
Gerish*s  patent  for  these  articles  is  not  at  all 
likely  to  be  infringed. 

The  claim  is,  for  the  mode  described  of 
constraoting    iron  ladders  for  fire-escapea 


Digitized  by  VjOOQIC 


8F8CI9ICATI0NS  OF  BBOBNT  SKaUBH  PATSNT8. 


143 


and  other  purposes  to  which  ladders  are  ap- 
plicable. 
John    Isaac    Hawkins,  of    Collboe- 

PLACE,    CaMDEN-TOWN,   ClVIL    KnOINEER, 

far  an  improvemeni  or  improvewients  in  but- 
toHSy  and  in  the  wwdet  rf  t^ing  them  to 
clothes.    Enrolment  Office,  Feb.  6,  1841. 

These  improvements  (as  communicated) 
consist,  in  the  first  place,  in  so  forming  the 
shank  of  the  button  that  a  recess  or  cup  shall 
be  left  in  the  end  of  the  shank  for  the  pur- 
pose of  allowing  the  rivetting  to  be  effected 
with  a  small  degree  of  force,  and  thus,  that 
delicately  ornamented  buttons  may  be  ri- 
vetted  without  ii\jury  from  undue  pressure 
on  their  onuouented  surface. 

2.  In  performing  the  operation  of  rivetting 
by  means  of  a  tool  that  shall  press  out  the 
rim  of  the  cup,  turn  it  down,  and  leave  an 
ornamented  surface  on  the  end  of  the  rivet, 
either  by  a  blow  from  a  hammer,  or  by  a  press. 

3.  In  the  adaptation  of  a  press  having  a  recess 
in  which  a  garment  may  be  folded  or  rolled 
while  a  button  is  being  rivetted  at  a  consider- 
able distance  from  the  edge  of  the  garment 

4.  In  forming  a  matrix  or  mould  in  which 
the  ornamented  or  embossed  face  of  the  but- 
ton may  be  laid  while  the  shank  is  being  ri- 
vetted, so  that  the  resistance  to  the  pressure 
may  be  afforded  by  the  whole  surface  of  the 
button,  or  by  such  parts  of  the  surface  as 
will  bear  the  pressure  without  being  injured. 

Several  methods  of  constructing  buttons 
agreeably  to  the  principle  laid  down,  are 
shown ;  in  one  form  the  button  is  of  a  dished 
form,  with  a  depression  in  the  middle,  and  a 
hole  through  it}  into  this  hole  a  shank 
formed  on  a  disc,  with  a  cavity  on  its  upper 
end,  is  placed  and  then  rivetted.  In  another 
case  the  button  has  a  depressed  surface,  and 
a  double  shank  and  washer  is  employed. 
The  shank  may  be  hollow  throughout  like  a 
short  piece  of  tube,  or  it  may  be  solid  with 
its  upper  and  lower  end  turned  out  forming 
oups ;  in  this  case  the  shank  has  a  shoulder 
which  serves  to  make  the  button  stand  out 
from  the  garment,  forming  a  convenient  re- 
cess for  the  button  hole  to  lie  in. 

The  matrix  or  mo\ild  for  supporting  the 
ornamented  or  embossed  surface  of  the  but- 
ton while  being  rivetted,  is  to  be  made  in 
the  following  manner : — A  plaster  cast  hav- 
ing been  taken  from  the  surface  of  a  button, 
is  to  be  cast  in  type-metal  by  the  ordinary 
process  of  flask  casting,  only  that  powdered 
rotten  stone  is  to  be  used  instead  of  sand,  as 
it  gives  a  much  finer  and  better  surface. 
Such  part  or  parts  of  the  button  as  are  not 
to  be  pressed  upon  in  rivetting  are  cut  out  of 
the  matrix  or  mould.  Other  materials  and 
processes  for  forming  the  matrices  may  be 
employed,  but  the  above  is  recommended. 

The  patentee  disclaims  the  method  of  ri- 
vetting buttons  with  solid  shanks,  but  claims 
— I.  The  formation  of  the  end  of  the  shank 


of  such  buttons  into  the  figure  of  a  cup 
whereby  a  moderate  degree  of  force  applied 
to  the  brim  of  the  cup  pressing  it  first  out- 
wards and  then  downwards,  will  be  sufficient 
to  firmly  rivet  the  shank  upon  the  disc,  or  to 
rivet  a  shanked  disc  firmly  upon  a  button. 

2.  The  formation  of  a  tool,  to  be  operated 
on  either  by  a  press  or  by  a  hammer,  for 
efibcting  of  the  rivetting  of  the  rim  of  the 
cup  with  little  force,  and  at  the  same  time  im- 
pressing the  rivet  with  an  ornamental  surface. 

3.  The  application  of  a  press  having  a  recess 
in  which  a  garment  may  be  folded  or  rolled 
while  a  button  is  being  rivetted  at  a  consider- 
able distance  from  the  edge  of  the  garment. 

4.  The  formation  of  a  matrix,  as  described. 
Robert  Stirling  Nbwall,  of  Bundek, 

Gentleman, /or  improoemewtt  in  wire-rope s^ 
and  in  machinery  for  making  tuch  ropes. — 
Enrolment  Office,  February  6,  1841. 

These  improvements  relate — l|To  a  mode 
of  manufacturing  wire -ropes  by  "laying" 
wires  round  a  core  to  form  a  strand,  and  by 
"  laying"  strands  round  a  core  to  form  a 
rope  when  the  numW  of  strands  in  a  ropo 
exceeds  three.  The  patentee  does  not  con- 
fine himself  to  any  particular  core,  as  it  may 
be  of  wire,  hemp  cord,  spun  yam,  or  other 
fibrous  material :  or  it  may  be  a  filament  of 
cotton,  or  a  strip  of  leauer,  or  of  hides. 
2,  To  the  construction  of  machinery  for 
making  wire-ropes,  whereby  the  individual 
or  separate  wires  are  prevented  from  being 
twisted  in  themselves,  and  whereby  the  wires 
are  laid  into  strands,  and  the  strands  into 
ropes.  3,  To  a  method  of  joining,  and  of 
attaching  a  hook  or  eye,  or  other  fastening 
to  the  end  of  a  rope. 

The  machinery  for  manufacturing  of  the 
wire-ropes,  though  by  no  means  compli- 
cated, is  difficult  to  be  intelligibly  described 
from  memory,  especially  when  unaided  by 
engravings ;  it  consists,  however,  of  a  main 
shaft  revolving  in  suitable  bearings,  and  set 
in  motion  by  a  connection  with  a  steam- 
engine  or  other  convenient  prime  mover. 
This  shaft  is  hoUow  to  allow  the  cord  or 
other  material,  which  is  to  form  the  core  of 
the  rope,  to  pass  through  it  from  a  reel  placed 
behind  it  Six  arms  are  placed  upon  this 
shaft  properly  braced  and  strengthened ;  a 
second  frame  of  six  arms  is  fixed  on  the 
main  shaft  some  distance  in  advance  of  t])c 
former  but  of  smaller  radius  so  as  to  move 
slower.  Six  bobbin-frames,  each  carrying 
six  spindles,  are  supported  between  theee 
arms.  In  ihe  end  of  the  shaft,  tubes  arc 
fixed,  the  other  end  of  which  tubes  revolve 
in  bearings  at  the  end  of  the  machine.  Seve- 
ral plates,  with  six  equidistant  holes  in  each 
of  them,  are  fixed  to  different  parts  of  the 
tube  for  the  purpose  of  keeping  the  wires 
separate  so  that  they  will  not  be  laid  into  a 
strand,  until  they  arrive  within  a  few  inches 
of  where  ^e  strands  are  laid  into  a  rope. 
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The  six  bobbins  disposed  ujipn  the  six  spin- 
dles around  the  bobbin- frames,  are  filled 
with  wire,  while  a  bobbin  in  the  centre  car- 
ries the  cord  or  other  material  to  fonn  the 
core  of  the  strand.  This  core  passes  from 
the  bobbin  through  a  hole  in  the  shaft  down 
the  tube,  whilst  the  wires  from  the  bobbins 
pass  through  inclined  holes  over  the  ends  of 
the  spindles,  through  inclined  holes  at  the 
end  of  the  shafts,  through  holes  in  the  plates, 
and  then  meet  round  the  core  which  passes 
through  the  shaft  On  each  of  the  bobbin- 
spindles  toothed  wheels  are  fixed,  driven  by 
intermediate  toothed  wheels,  which  turn  on 
studs  fixed  to  the  arms  of  tlie  bobbin-frames, 
and  all  so  connected  with  the  prime  mover, 
that  while  the  bobbin- spindles  revolve  and 
"lay"  the  wire  upon  the  core  forming  the 
strand,  the  main  shaft  revolves  at  the  same 
time  but  with  a  different  motion,  and  "  lays" 
these  strands  upon  the  core  forming  the 
rope.  It  will  be  evident  that  the  angle  of 
the  "  lay,"  or  the  quantity  of  twist  in  a  given 
length  of  strand,  will  depend  upon  the  num- 
ber of  revolutions  the  bobbin-frame  makes, 
while  the  machine  revolves  once.  The  pa- 
tentee recommends  that  the  strands  should 
have  double  the  twist  of  the  rope;  the 
wheels,  therefore,  are  so  proportioned  and 
adjusted  that  the  bobbin-frames  shall  revolve 
three  timas,  while  the  machine  revolves 
once ;  and  as  one  twist  is  taken  off  the 
strands  in  the  act  of  'Maying"  them  into  a 
rope,  two  twists  will  remain  on  tlie  strand, 
and  the  proportions  of  the  wheels  must  be 
such  that  the  bobbin- spindles  shall  revolve 
twice,  while  the  bobbin-frame  revolves  three 
times,  so  that  the  wires  will  not  be  twisted 
in  themselves,  which  they  would  be  if  they 
were  not  .made  to  revolve  in  the  reverse  di- 
rection of  the  strand.  The  patentee  recom- 
mends the  angle  of  "lay"  of  a  six-strand 
rope  to  be  as  follows : — 
Diameter  of  rope  I    f    I    }    1    H  inches. 

One  twist  in....  6  7  8  9  10  11  inches. 
As  the  rope  is  formed  it  is  drawn  along 
through  suitable  rollers,  and  wound  upon  a 
large  revolving  drum ;  this  drum  is  conical, 
and  furnished  with  projecting  paws  aromid 
its  smaller  circumference,  on  turning  down 
of  which  the  wire  rope  can  be  taken  off  the 
drum  without  uncoiling  it  When  it  is  ne- 
cessary to  join  the  ends  of  two  wires,  it  may 
be  done  by  twisting  them  together  for  the 
lengUi  of  a  few  inches;  or  when  they  are 
large  enough,  they  maybe  joined  by  welding. 
It  will  be  found,  however,  that  if  a  wire  is 
twisted,  it  will  be  materially  weakened  in 
proportion  to  the  number  of  twists  in  a  given 
length,  and  hence  it  is  important  in  making 
wire  ropes,  that  the  individual  wires  ef  which 
they  are  composed  should  not  be  twisted  in 
themselves,  and  it  will  be  fowid  that  the 
machinery  described  above  will  effectually 


prevent  the  wires  being  twisted;  will  lay 
several  wires  together  into  a  strand,  and 
several  strands  into  a  rope,  at  one  and  the 
same  time ;  and  thereby  make  far  more  per- 
fect ropes  than  could  possibly  be  done  when 
the  strands  are  made  first,  and  afterwards 
laid  into  a  rope  by  hand. 

An  arrangement  of  the  machinery  upon 
a  diminished  scale  for  working  by  hand,  is 
very  fully  described,  with  several  very  in- 
genious modifications.  The  machinery  em- 
ployed in  the  manufacture  of  wire  ropes  may 
be  varied  in  various  ways,  so  long  as  the 
mode  of  preventing  the  wires  from  being 
twisted  is  preserved.  Although  the  ma- 
chinery described,  is  for  making  strands  and 
ropes  of  a  certain  number  of  wires  and  strands, 
yet  the  same  machinery  will  be  suitable  for 
making  strands  of  fewer  wires,  or  ropes  of 
fewer  strands,  by  not  putting  some  part  of 
the  machinery  in  motion.  Or,  machinery 
may  be  arranged  for  any  number  of  wires 
and  of  Utrands,  and  either  with  or  widiout 
cores ;  but  when  the  number  of  wires  and 
strands  exceeds  three,  the  patentee  prefers 
the  use  of  cores.  In  order  to  join  two  ropes, 
or  to  attach  a  hook,  eye,  or  other  fastening 
to  the  end  of  a  rope,  it  is  passed  into  the  nar- 
row end  of  a  conical  metal  thimble,  and  the 
end  of  the  rope  doubled  in,  the  rope  is  then 
pulled  back  till  the  doubled-in  part  fits  the 
tliimble.  Melted  brass  is  then  poured  into 
the  thimble  among  the  bent  up  ends  of  the 
strands,  which  fiimly  secures  them  and  ef- 
fectually prevents  their  being  drawn  out  of 
the  thimble.  The  end  of  the  other  rope  is 
treated  in  a  like  manner,  and  the  two  con- 
nected by  a  double  screw,  having  a  right 
and  left-handed  thread  corresponding  with 
screws  tapped  in  the  large  ends  of  the  coni- 
cal thimble ;  the  screw  is  then  secured  by 
being  pinned  through. 

In  order  to  preserve  ropes  of  this  kind  as 
much  as  possible  from  decay,  the  patentee 
coats  them  with  a  mixture  composed  of  six 
parts  tar,  two  parts  linseed  oil,  and  one  part 
tallow,  melted  together  and  applied  hot;  or 
they  may  be  coated  with  a  solution  of  caout- 
chouc in  couatchoucine. 

The  claim  is — 1.  The  method  of  making 
wire  ropes,  whereby  the  several  wires  are 
prevented  from  being  twisted  in  themselves. 

2.  The  method  of  making  wire  ropes  by  lay- 
ing wires  round  a  core  to  form  a  strand,  and 
by  laying  strands  round  a  core  to  form  a 
rope,  when  the  nmnber  of  wires  or  strands 
exceeds  three,  whereby  the  wire  forming  the 
strands,  and  the  strands  forming  the  rope, 
are  kept  at  equal  distances  from  the  centre. 

3.  The  laying  the  wires  into  strands,  and  the 
strands  into  ropes,  at  one  and  the  same  time. 

4.  The  method  of  joining  two  ropes,  or  of 
attaching  a  hook  or  eye,  or  other  fastening, 
on  to  the  cud  of  a  rope. 


LONDON  :  EdiU«d,  Printed  and  Publighod  by  J.  C.  Robertson,  at  the  Mechanics'  Ma^zine  Office, 
No.  166,  Floet-Btroet.— Solil  by  W.  and  A.   Galipnani,  Rue  Vivicnnc,  Pari* 

Machin  and  Co.,  Dublin ;  and  NV.  Campbell  and  Co.,  Hambuq^h.    ^^  | 

Jigitized  by  VjOOQIC 


MUSEUM,  REGISTER,  JOURNAL,  AND  GAZETTE. 

No.  915.]  SATURDAY,  FEBRUARY  20,  1841.  '         [Price  6d. 


PQ 
H 

GQ 

Pi 


jz; 
o 

Q 
525 
O 

H 

o 
o 

525 


O 
Jz; 

O 

5z; 


VOL.  XXXIV. 


Digitized  by  VjOOQIC 


146 

LONDON    FIRES    IN    1840. 

"  If  in  some  town  a  fire  breaks  out  by  chance, 
The  impetuous  flames  with  lawless  power  advance, 
On  ruddy  wings  the  bright  destruction  flies, 
Followed  with  ruin  and  amazing  cries :  , 
The  flaky  plague  spreads  swifUy  with  the  wind, 
And  ghostly  desolation  howls  behind." 

Blachmore. 


r  Sir, — Another  year  bat  defiarted!  One 
thousand  eight  hundred  and  forty— with 
all  its  hopes  and  fears — ^is  grnie  ''with  the 
dust  of  dead  ages  to  mix."  It,  therefore, 
again  devolves  upon  me  to  submit  my 
annual  record  of  one  portion  of  the  do- 
mestic calamities  of  the  metropolis  and 
its  immediate  vicinity — its  conflagra- 
tions. 

Accidents  by  fire  may  naturally  be  ex- 
pected to  be  numerous  in  so  populous  a 
place  as  London ;  but  1  suspect  the  ag- 
gregate number  of  the  past  year  will  as^ 
tonish  many  of  your  readers,  and  is  con- 
siderably greater  than  the  majority  of 
persons  have  any  idea  of. 


I  had  occasion  last  year  to  observe 
that  the  number  of  Lonoon  fires  in  1839 
was  the  largest  that  had  occurred  since 
the  formation  of  the  London  Fire  Esta- 
blishment, and  I  have  now  to  repeat  that 
remark,  as  it  applies  with  equal  truth  to 
1840.  It  is  true,  that  we  have  not  upon 
this  occasion  to  lament  the  destruction 
of  any  of  our  public  edifices;  a  vast 
amount  of  property,  however,  has  heen 
consumed — many  irretrievable  losses 
have  been  sustained — and  what  is  most 
distressini^,  several  valuable  lives  have 
been  sacrificed  to  the  imperfections  and 
incompleteness  of  our  Police  Establish- 
ments. 


MONTHS. 

Number  of 
Fires. 

Number  of 
Fatal 
Fires. 

1 

Number  of 

Lives 

Lost 

Alarms 

from 

Fires  in 

False 
Alarms. 

January 

February 

March 

60 
50 
59 
55 
45 
62 
54 
68 
54 
43 
55 
76 

3 
3 
3 

1 
1 
2 
2 
2 
1 
1 
1 
3 

3 
3 
5 

1 
2 
6 
2 
2 
2 
1 
1 
3 

9 

11 

14 

13 

8 

6 

5 

6 

4 

4 

7 

U 

8 

4 

7. 

8 

5 

3 
13 

8 

4 

7 

5 
12 

June ......... 

July 

•"V 

August 

September .... 

October 

November .... 
December. .... 

1          TotaL.... 

681 

23          1       81 

98 

84 

The  number  of  fires  wherein  the  premises  were  totally  destroyed,  is 26 

Ditto  ditto  ditto  seriously  damaged 204 

Ditto  ditto  ditto  slightly  damaged 451 

Alarms  which  proved  to  be  occasioned  by  chimneys  on  fire* 98 

False  alanna,  originating  in  error  or  design   84 

Making  the  total  number  of  calls 863 

The  number  of  instances  in  which  Insurances  had  been  eflscted  on  the  Building  and 

Contents  237 

On  the  Building  only 92 

On  the  ContenU  only  ^ 104 

Neither  Insured 248 

681 

On  reference  to  my  last  report  (vol.      tical  table  of  London  fires  for  the  pre- 
zzxii,  p.  376),  where  I  gave  an  analy-      vious  seven  years,  it  will  he  seen,  that 

•  Those  knoini  at  the  time  to  be  such,  tre  not  included. 
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the  number  of  fires  in  1840  has  been 
mater  than  in  any  former  year,  since 
ue  formation  of  the  London  Fire  Esta- 
blishment; being  97  more  than  in  I839> 
and  163  above  Uie  average  of  the  last 
seven  years.  Although  I  have  spoken  of 
Hhis  as  an  increase,  yet  if  viewed  statis- 
tically,  I  believe  it  would  be  found,  that 
iD  relfiltoii  to  the  increase  of  buildings 
and  population,  the  same  relative  pro- 
portions as  heretofore  would  be  obtained. 

The  false  alarms  have  borne  the  usual 
ratio  to  the  fires,  and  have  mostly  ori- 
ginated in  deceptive  appearances^  un- 
usual lights,  escape  of  steam  or  of  smoke, 
&c.  Some  groundless  alarms  of  fire 
have  originated  in  the  reprehensible 
practice  of  burning  waste  rubbish  be- 
tween sun-set  and  sun-rise.  The  burn- 
iBg  of  old  beds  atGiltspur-street  Comp- 
ter, Mid  at  Bridewell,  oeing  conducted 
in  the  open  air,  before  daylQ^ht,  has  fre- 
qu3ntly  set  the  Fire  Brigade  in  motion, 
and  disturbed  the  neighbourhoods  by 
creating  needless  alarms.  It  is  to  ])e 
hoped,  that  in  future  these  operations 
will  be  conducted  at  some  better  chosen 
period  of  the  day,  when  there  will  not 
Be  any  appearances  to  cause  confusion 
andautrm. 

The  twenty-six  inatances,  where  the 
premises  in  which  the  fires  originated 
totally  destroyed,  are  the  follow- 


i^: 


JuniaivS,  10|  p.m.  Mr.  Ryan's,  picture 
tamemaker,  7)  Great  Newport- street  This 
fire  began  in  an  extensive  back  workshop, 
from  some  unknown  cause,  and  had  attained 
a  most  fearfol  ascendancy  before  discorered. 
A  severe  frost  which  prevailed  at  the  time, 
prevented  a  supply  of  water  from  being  ob- 
tained for  upwards  of  half  an  hour,  during 
which  time  the  flames  had  communicated  to 
Ibur  other  buildings;  they  were,  however, 
most  gallantly  met  by  the  firemen  as  soon  as 
water  was  procured,  and  subdued  in  all,  ex- 
cept that  in  which  they  originated. 

January  12,  21  a.m.  Messrs.  Dennis  and 
Son,  haberdashers,  68,  Tooley-street  Th3 
origin  of  this  fire  was  never  discovered, 
it  had  gaineid  a  great  head  before  discovered, 
and  the  premises  were  completely  destroyed 
before  a  drop  ofv^ter  was  obtained;  the  water 
was  upwards  of  half  an  hour  later  than  the 
enginefl. 

February  5,  11|  p.m.  Mr.  Fuller's,  rag 
raerehant,  7,  Star-court,  Rosemary-lane. 
This  fire  was  occasioned  by  the  heating  and 
spontaneous  ignition  of  some  rags ;  the  fire* 
men  were  on  the  spot  with  their  engines 
twvnty  minutes  before  water  was  supplied. 


in  which  time  the  warehouse,  a  very  small 
one,  was  consumed. 

February  13,  7i  p.m.  Mr.  Brewer,  mast 
and  block  maker,  Bermondsey  WalL  Tlua 
fire,  from  some  unknown  cause  broke  out  in 
an  immense  pile  of  buildings  filled  with 
highly  combustible  materials,  and  had  at- 
tained to  a  considerable  head  before  it  was 
discovered.  Besides  being  a  considerable 
distance  from  any  engine  stations,  the  fire- 
men on  their  arrival  had  to  contend  mth  a 
lamentable  deficiency  of  water,  no  water- 
pipes  being  laid  down  in  this  part  After 
some  time,  the  engines  were  placed  on  the 
river  side,  and  subsequently  two  floating 
engines  were  brought  to  bear  upon  the  con- 
flagration, which  was  eventually  subdued, 
but  not  until  four  buildings  had  been  entirely 
consumed,  and  eight  more  seriously  da- 
maged. There  were  nearly  three  hundred 
auxiliaries,  in  addition  to  a  numerous  body 
of  firemen,  engajj^ed  in  this  arduous  conflict. 
February  24,  1 1  p.  M.  Mrs.  White,  Park 
Villa,  Twickenham.  This  flre  originated  in 
the  bed-room  of  Mrs.  White,  who  was  burned 
to  death,  and  though  early  discovered,  from 
the  absence  of  proper  local  assistance,  the 
flames  raged  for  a  long  time  entirely  unop- 
posed. The  Tvrickenham  engine  (a  small 
one)  was  first  on  the  spot,  but  was  not  pro- 
vided with  leather  hose  enough  to  reach  from 
the  nearest  pond  to  the  burning  premises; 
on  the  arrival  of  a  larger  engine  from  Rioh- 
mond,  the  two  were  placed  in  a  line,  and  thus 
brought  to  bear  upon  the  flames,  but  too  late 
to  be  of  any  real  service.  No  intelligence 
of  this  fire  was  given  at  any  of  the  London 
flre  engine  stations  until  half-past  three 
o'clock  the  following  morning. 

March  2,  9  p.  m.  Messrs.  Johnson,  prin- 
ters (by  steam  power)  Nos.  4,  5  and  6,  Lo- 
vel's  Court,  Patcmoster-row.  Mr.  Johnson 
left  his  premises  between  7  and  8  o'clock, 
having  first  seen  that  the  gas-lights  were  all 
safely  exting^shed,  as  also  the  fires  under 
the  boilers  connected  with  the  steam  ma- 
chinery, and  conceived  that  all  was  safe. 
The  origin  of  the  fire  therefore  is  unknown. 
The  confined  situation  of  the  premises  in 
the  centre  of  a  mass  of  buildings,  and  a 
delay  in  procuring  an  adequate  supply  of 
water,  for  some  time  thwarted  the  efforts  of 
the  firemen.  A  strong  muster  of  firemen 
and  engines  were  promptly  on  the  spot,  and 
the  flames  were  met  on  all  sides  by  co- 
lumns of  water  poured  from  engines  in  rater- 
nester-row.  Ivy-lane,  and  Newgate- street. 
Just  before  half-past  eleven  o'clock,  the 
walls  and  floors  of  Mr.  Johnson's  premises, 
with  their  immense  weight  of  type,  presses, 
and  machinery  fell  with  a  tremendous  crash ; 
several  of  the  flre-brigade  who  were  close 
under  them  with  their  branches,  had  a  nar- 
row escape— one  of  the  branches  was  de- 
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molislied.  In  addition  to  the  total  destruc- 
tion of  Mr.  Johnson's  premises,  twenty 
others  around  were  more  or  less  injured,  but 
in  none  of  them  were  the  flames  permitted  to 
make  much  progress.  It  was  a  singular 
fact,  that  for  nearly  a  quarter  of  an  hour 
previous  to  the  discovery  of  the  fire,  the  in- 
habitants of  some  of  the  houses  in  Newgate- 
street,  observed  sparks  rising  from  the  cen- 
tre of  the  square  of  buildings  formed  by 
Paternoster-row,  Ivy-lane,  Newgate- street, 
and  Queen's-head-passagc,  but  it  was  not 
until  a  dense  volume  of  flames  burst  from 
the  machine-house  of  Mr.  Johnson,  that 
they  were  aware  of  the  cause. 

March  6,  4 J  a.m.  Messrs.  Blyth,  Ham- 
ilton, and  Hughes,  feather  and  horse-hair 
manufacturers,  47,  Upper  Thames- street 
This  building  was  unusually  lofty  and  ca- 
pacious, having  a  frontage  of  90  feet  by  about 
100  feet  deep :  the  height  was  80  feet,  com- 
prising seven  stories  from  the  basement  It 
was  the  property  of  the  worshipful  company 
of  fishmongers  ;  it  was  built  for  a  su^^ar  re- 
finer's, and  used  as  such  until  about  eight 
years  ago.  These  premises  were  destroyed 
by  fire  in  1802  and  rebuilt  in  1804,  and  have 
been  on  fire  three  times  within  the  last  eight 
years.  The  present  fire,  which  seems  to 
have  been  occasioned  by  the  fire  heat  em- 
ployed in  some  of  the  drying  processes,  had 
apparently  been  mouldering  all  night,  as  no  ' 
traces  of  tire  were  discovered  until  the  fiames 
burst  forth  simultaneously  from  all  parts  of 
the  building,  illuminating  the  metropolis 
4X0und  for  miles.  Au  alarm  was  instantly 
friveH)  hut  even  at  this  early  period  the 
names  had  attained  such  a  tremendous  as- 
cendancy tliat  it  was  impossible  to  discover 
in  which  story  it  had  originated,  llie  wliole 
of  them  from  the  third  fioor  upwards  being 
one  blazing  mass.  Engines  and  firemen 
from  all  the  stations  were  promptly  on  the 
spot,  as  well  as  an  abundant  supply  of  water. 
Mr.  Braidwood  and  some  of  his  men  boldly 
entered  the  Jower  floors  and  most  gallantly 
endeavoured  to  prevent  the  progress  of  the 
devouring  element  dowii-varas;  tlicy  were, 
however,  ovei-powered  aiul  compelled  to  re- 
treat The  liames  r.t  kii^ih  pcure:l  from 
every  window  in  the  buiidiug  (3(i  in  nnmhci) 
and  its  interior  prchciitcd  llic  a])}: car? nee  of 
a  burning  fiery  funwice,  upon  which  water 
seemed  to  have  Utile  cr  no  eftect.  Nine  o'i' 
the  brigade  engines,  one  of  the  We:!  of  l^ng- 
land,  as  well  as  the  floating  eiij;ine  from 
South wark-biidgc,  manned  by  nearly  three 
hundred  auxiliaries,  poured  a  tide  of  v.atcr 
on  the  burning  mass  lor  a  long  time  with  no 
apparent  efiect ; 


-but  fniitit'ss  all ! 


Maja  may  not  fetter,  nor  ocean  tame 

The  might  ami  wnitli  of  the  rubhing'  flame  '.  " 

The   surrounding  buildings  were,  however, 


preserved  comparatively  unscathed,  ten  of 
them  being  scorched  or  otherwise  slightly 
injured. 

March  9,  10|  a.m.  Mrs.  Ellis,  conr 
dealer,  corner  of  Salisbury-street,  Portman- 
market  The  place  where  this  fire  originated 
was  at  the  upper  end  of  a  covered  shed,  150 
feet  long  by  60  feet  wide,  supported  by  nu- 
merous iron  pillars;  the  fire  commenced 
under  very  suspicious  circumstances  in 
some  loose  straw,  and  immediately  commu- 
nicated to  a  load  of  hay,  whence  it  spread 
with  great  rapidity,  and  in  less  than  five 
minutes,  nine  loaded  carts,  a  waggon,  and 
the  roof,  were  one  mass  of  vivid  flame,  and 
were  speedily  destroyed.  Tlie  firemen  were 
successful  in  preventing  the  flames  fronr 
communicating  to  the  adjoining  buildings. 

March  19,  10  p.m.  Messrs.  Cribb,  Bro- 
tilers,  and  Co.,  lucifer  match  makers,  High- 
street,  Hoxton  Old  Town.  The  stock  in  the 
workshops  by  some  unknown  cause  ignited, 
and  they  were  burned  to  the  ffround  before 
any  effort  could  be  made  for  their  preserva- 
tion. 

March  28,  11 J  p.m.  Mr.  Gadsden,  oil 
and  colourman,  Princes-buildings,  Feather- 
stone- street.  City-road.  In  this  case  the 
fire  commenced  in  a  small  brick  and  timber 
building,  occupied  as  a  depository  for  the* 
combustible  matters  appertaining  to  the 
occupier's  trade,  situated  in  a  back  yard ;  the 
flames  raged  with  considerable  violence,  and 
threatened  to  involve  three  adjacent  build- 
ings in  one  common  fate ;  the  eflbrts  of  the 
firemen  were  successful,  however,  in  confin- 
ing the  work  of  destruction  to  the  building 
in  which  it  commenced.  The  origin  of  the 
fire  was  not  discovered. 

April  6,  1  A.M.  Mr.  J.  Barker,  licensed 
victualler,  sign  of  the  White  Hart,  Millbank-  ^ 
street,  Westminster.  Tliis  building  was  so 
completely  ignited  before  discovered,  tliat 
the  prompt  attendance  of  the  fireman  and 
engines,  and  a  plentiful  supply  of  water 
could  yot  save  any  portion  of  the  premises  j 
five  adjacent  buildings,  to  which  the  flames 
had  communicated,  were  however  preserved. 

May  10,  ^  A.M.  Mr.  John  M'Latchie, 
baker,  21,  Sidney-street,  Commercial-road, 
St  George's  in  the  East  This  small  house, 
(12  feet  by  20  feet,  and  only  one  story  high) 
was  set  on  fire,  by  a  spark  from  the  oven,  and 
entirely  consumed  bei'ore  any  engine  could 
reach  the  spot 

June  9,  12  p.m.  Mr.  "W.  Currie,  a  dwell- 
ing house,  partly  occupied  by  lodgers.  No. 
9,  Union-street,  Friar- street,  Blackfriars- 
road.  This  house  was  wilfully  firtd ;  the  base- 
ment floors  being  saturated  with  turpentine, 
and  the  doors  communicating  with  the  stairs 
set  open,  the  whcle  building  was  in  a  few 
minutes  in  flames  from  top  to  bottom.  The 
firemen  were  promptly  on  the  spot,  but  on 
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their  arriya]  all  hope  of  saving  any  portion 
of  the  building  was  at  an  end  No  water 
could  for  a  long  time  be  obtained ;  the  first  was 
got,  after  the  lapse  of  half  «in  hour,  from  the 
South wark  main,  500  feet  distant  from  the  fire. 
The  pipes  of  both  the  Lambeth  and  Vaux- 
hall  water-works  are  laid  down  in  the  street, 
and  in  three  quarters  of  an  hour  a  supply 
was  given  by  the  former,  but  not  a  drop 
was  forthcoming  from  the  Vauxhall  mains. 
The  Lambeth  turncock  of  the  district  was 
not  called  at  all,  nor  did  he  hear  of  this  fire 
till  the  folloiving  evening  I 

June  16,  5i  a.m.  St  Andrew's  'VVTiarf 
High-street,  Wapping,  Messrs.  Reynolds 
and  Co.,  wharfingers.  When  this  fire  was 
first  discovered  it  had  spread  so  much,  that  it 
was  difficult  to  say  whether  it  had  really 
commenced  in  the  above  premises,  or,  in 
those  adjoining,  in  the  occupation  of  Mr. 
Dark,  a  baker.  A  nephew  of  Mr.  Reynolds 
perished  in  the  flames,  and  his  two  female 
servants  escaped  with  the  greatest  diflSculty. 
The  buildings  on  SL  Andrew's  Wharf  were 
chiefly  composed  of  wood,  and  being  filled  with 
goods  of  the  most  combustible  description, 
they  blazed  away  in  a  fearful  manner,  and 
before  a  drop  of  water  could  be  obtained  the 
fire  extended  in  all  directions.  By  6  o'clock 
several  engines  were  got  into  operation  on 
the  laiid  side,  shortly  afterwards  the  floating 
engine  of  the  London  Dock  Company,  and 
the  Brigade  floating  engines  from  Rothcr- 
hithe  and  Soutliwark-bridge  stations,  at  a 
latter  period.  The  origin  of  this  fiic  or  the 
spot  where  it  began,  have  never  been  ascer- 
tained; the  combustible  nature  of  tlie  build- 
ings and  their  contents,  and  the  delay  in 
obtaining  water,  rendered  it  impossible  to 
stop  the  progress  of  the  fire,  notwithstanding 
the  extraordinary  force  ultimately  brought 
to  bear  upon  it,  until  seven  buildings  had 
been  entirely  consumed,  seven  more,  seri- 
ously, and  eight  slightly  damaged,  besides 
several  vessels  of  various  sizes  more  or  less 
injured.  The  numerous  engines  of  the  fire- 
establishment  were  manned  by  nearly  four 
hundred  auxiliaries  on  this  tryin;?  occasion. 

July  10,  3J  A.M.  Mr.  G.  Colvin,  Beer- 
shop,  Great  Green-street,  Kentish  Town. 
This  was  a  large  timber  building,  two  miles 
distant  from  the  nearest  'engine  station,  and 
with  its  contents  was  destroyed  before  the 
firemen  could  reach  the  spot :  their  timely 
arrival,  however,  preserved  three  adjoining 
buildings  to  which  the  flames  had  extended, 
with  comparatively  little  injury. 

July  20,  4|  A.M.  Mr.  Brooks,  green- 
grocer, Wild-court,  Lincoln's  Inn- fields. 
This  fire  originated  from  some  unknown 
cause  in  a  stable,  which  with  a  loft  over  it, 
was  totally  destroyed;  four  adjacent  pre- 
mises ignited,  but  were  rescued  by  the 
prompt  attendance  of  the  firemen  and  a 
plentifiil  supply  of  water 


August  4,  2i  A.!!.  Mr.  Senior,  grocer 
and  cheesemonger.  Hammersmith.  This 
was  a  small  cottage,  principally  of  timber, 
and  was  wholly  consumed  before  the  London 
fire-engines  could  reach  the  spot,  the  dis- 
tance being  upwards  of  three  miles  from  the 
nearest  station.  The  inmates  were  rescued 
with  extreme  difllculty,  and  the  Hammer- 
smith and  Kensington  engines  brought  up 
as  quickly  as  possible,  but  were  of  little  use 
owing  to  a  deficiency  of  water.  A  late,  but 
scanty  supply  was  eventually  obtained  from 
the  West  Middlesex  company's  mains. 

August  27,  1  A.M.  Here's  Wharf,  Wap- 
ping, High- street  This  fire  is  supposed  to 
have  originated  in  the  spontaneous  ccn- 
bustion  of  some  cotton  waste,  and  when  first 
discovered  was  raging  in  the  fifth-storj', 
which  was  filled  with  oil,  turpentine,  whiskey, 
resin,  and  other  inflammable  goods,  the 
speedy  ignition  of  which  cai  ried  destruction  to 
all  parts  of  this  extensive  pile  of  buildings. 
Being  near  high -water,  a  plentiful  supply  of 
that  necessary  elcineiU  v;as  obtained  from 
the  basin  at  the  London  Dock  entrance, 
along  the  sides  of  wlilcli,  several  engines 
were  soon  stationed.  The  floating  engines 
from  Rotherhithe,  and  from  Southwark- 
bridge,  as  well  as  a  new  one  at  that  time 
lying  in  ihe  London  Docks,  were  brought  to 
bear  upo:i  tlie  flames  as  expeditiously  as 
possible,  but  such  was  their  intensity  that  the 
torrents  of  water  poured  upon  them  had  no 
perceptible  effect,  till  the  fury  of  the  flames 
had  subsided  from  lack  of  fuel,  nud  nothing 
remained  of  Ilore's  Wharf  cavI  its  valuabjo 
contents,  but  a  ma:>s  of  blacl:ened  ruins. 

Tliree  quarters  of  an  hour  after  the  com- 
mencement of  this  confligration,  the  breal:- 
ing  out  of  a  second  v;as  arir.aunced,  which 
proved  to  be  the  dwelling  house  of  Mrs. 
Mead,  1,  Ilcreford-tcrrrffe,  Oxford- street, 
Whitcchapel ;  and  t!ie  v.'liole  of  the  house 
(a  very  small  one)  and  ils  contents  v.as  en- 
tirely destroyed  before  assistance  could  reach 
the  spot 

By  4  o'clock  the  fire  at  Here's  "Wharf  had 
been  reduced  t3  definite  limits,  when  the 
illumination  of  the  horizon  in  a  southerly 
direction  announced  another  terrific  confla- 
gration **over  the  water."  Several  engines 
were  instantly  made  up,  and  galloped  off* 
towards  this  new  scene  of  dcstniction,  which 
proved  to  be  thj  saw  mills  of  Mr.  Fear,  in 
Long-lane,  Bermondsey.  A  sad  want  of 
water  paralysed  for  a  time  the  exertions  of 
the  firemen,  and  the  flames  communicated 
to  the  extensive  premises  of  Mr.  Husband, 
leather  dresser  and  currier,  and  to  10  other 
buildings  adjoining.  Mr.  Fear's  premises 
were  entirely  destroyed,  Mr.  Husband's  very 
seriously,  and  the  others  slightly  damaged. 
On  this  eventful  morning,  within  five  hours, 
three  fires  in  the  metropolis  involved  the  de- 
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structioil  of  property  to  the  amount  of  up- 
wards of  100,000/.  Besides  the  attendance 
of  a  strong  force  of  firemen  at  these  fires, 
upwards  of  700  auxiliaries  were  paid  for 
working  the  engines  and  otherwise  assisting, 
besides  a  yery  large  sum  expended  in  refresh- 
ments. 

October  6,  10|  p.  m.  Messrs.  McNeil, 
Williams,  and  Co.,  patent  felt  manufacturers, 
LamVs-buildings,  Bunhill-row,  This  fire, 
which  was  at  first  supposed  to  be  wilfully 
occasioned,  seems  to  have  had  its  origin  in 
spontaneous  combustion;  it  was  early  dis- 
covered in  a  kind  of  lumber  room,  and  an 
alarm  raised.  Two  engines  from  the  White- 
cross-street  station,  wmi  a  suitable  compli  • 
ment  of  the  brigade  men,  were  on  the  spot 
in  a  few  minutes,  and  could  they  have  ob- 
tained water,  would  easily  have  extinguished 
the  flames  before  they  had  extended  ^rther; 
unfortunately,  however,  20  minutes  elapsed 
before  water  was  supplied,  by  which  time  the 
flames  had  spread  all  over  the  premises, 
filled  as  they  were  with  the  most  inflamma- 
l)le  materials.  A  strong  force  of  men  and 
engines  was  soon  in  attendance,  and  a  tole- 
rable supply  of  water  being  subsequently 
obtained,  they  were  enabled  to  preserve  the 
adjoining  buildings  (18  in  number,  to  which 
the  fire  had  communicated),  comparatively 
uninjured,  the  destruction  being  principally 
confined  to  the  premises  in  which  it  began. 
These  premises  were  destroyed  by  fire  just 
four  years  previously,  when  a  similar  defi- 
ciency of  water  was  experienced. 

October  15,  8  a.  m.  Messrs.  Hardy  and 
Page,  cork-burners,  John's  or  Leg-court, 
Great  Peter-street,  "Westminster.  This  was 
a  small  cork-burner's  warehouse,  only  one 
story  high,  and  accidentally  ignited  from  the 
hazardous  natar^  of  the  trade ;  the  noisome 
character  of  the  smoke  prevented  the  in- 
mates or  neighbours  from  making  any  suc- 
cessful efibrts  to  check  the  flames,  which 
consumed  the  building  before  the  firemen 
reached  the  spot  The  flames  communicated 
to  three  adjoining  buildings,  but  these  were 
happily  preserved. 

November  29,  4}  a.m.  Mr.  H.  Beazley, 
baker,  16,  Rotherhithe-wall.  This  fire,  which 
seemed  to  have  been  occasioned  by  the  heat 
of  the  oven,  is  supposed  to  have  been  burn- 
ing several  hours  before  it  burst  forth,  which 
it  did  during  the  prevalence  of  one  of  tlie 
densest  fogs  ever  witnessed  in  this  metropo- 
lis. The  policeman  on  duty  in  Rotherhitne- 
wall  smelt  fire,  but  was  unable  for  some 
time  to  discover  from  whence  it  arose.  At 
length  he  discovered  the  flames  to  be  raging 
in  3ie  lower  part  of  Mr.  Beazley's  premises. 
The  fire  extended  with  fearful  rapidity,  but 
owing  to  the  fog,  the  flames  were  invisible 
at  a  very  short  distance.  The  brigade  en- 
gine stationed  at  Rotherhithe  was  got  out 


as  quickly  as  possible,  but  no  water  being 
laid  down,  it  was  some  time  before  it  could 
be  niaced  so  as  to  work  from  die  river.  The 
floanng  engine  moored  off  Rotherhithe 
Church  was  brought  alongside,  and  the  three 
engines  it  contains  were  worked  separately, 
and  proved  of  infinite  service.  In  conse- 
quence of  the  fog,  much  time  elapsed  before 
intelligence  could  be  given  at  the  distant 
engine  stations,  and  from  the  same  cauae 
the  men  and  engines  were  compelled  to  pro- 
ceed at  a  walking  pace  to  the  fire.  The 
consequence  of  this  combination  of  untowaitl 
circumstances  was,  that  tWo  houses,  mostly 
of  timber,  and  only  one  story  high,  were 
completely  consumed,  and  five  otJiers  se- 
riously damaged,  before  the  progress  of  the 
devouring  element  could  be  stayed. 

December  14, 2|  a.m.  Mr.  Bale,  licensed 
victualler,  sign  of  the  White  HoTse,  Church- 
street,  Chelsea.  This  fire,  when  first  dis- 
covered, was  raging  furiously  in  the  lower 
part  of  the  building,  which  was  very  old,  and 
built  entirely  of  timber.  In  little  more 
than  five  minutes,  the  premises  were  on  fire 
from  top  to  bottom,  and  so  powerful  was  the 
body  of  fiames  Uiat  burst  forth,  that  notwift- 
standing  the  wind  was  due  east,  they  soon 
communicated  to  several  houses  on  the  east 
side  of  the  street  The  fire  ladders  which 
were  kept  at  the  church  opposite  were  chain- 
ed and  locked  up,  and  the  inmates  (with  one 
unfortunate  exception)  all  escaped  by  preci- 
pitating themselves  from  the  mndows.  The 
parish  engine  was  not  got  out  for  some  time, 
in  consequence  of  the  key  of  the  gate  not 
being  forthcoming!  A  mounted  express 
being  dispatched  to  town  for  the  engines, 
those  firom  the  western  brigade  stations  were 
soon  on  the  spot,  in  time  to  save  the  pre- 
mises to  which  the  fire  had  communicated, 
but  the  original  seat  of  the  fire  was  consumed 
ere  they  could  possibly  arrive. 

December  26,  7|  a.m.  Messrs.  Goodhart 
and  Sons,  sugar  refiners,  Nos.  8  and  4,  Rat- 
clifile  Highway.  The  fire  in  this  case  is  sup- 
posed to  have  had  its  origin  in  one  of  the 
stoves  employed  in  this  hazardous  manufac- 
ture, and  the  flames  suddenly  bunt  forth 
with  great  vehemence.  The  firemen  and 
engines  fVom  the  adjacent  station  in  Well- 
close-square  were  promptly  on  the  spot,  but 
were  unable  to  procure  any  water  for  twenty 
minutes.  A  strong  force  of  men  and  en- 
gines poured  rapidly  in,  but  from  the  nature 
of  the  premises,  and  the  inflammable  charac- 
ter of  their  contents,  the  flames  had  made 
stich  a  progress  in  the  time  that  elapsed 
before  getting  water,  that  it  was  impossible 
to  save  any  portion  of  this  building.  A  new 
sugar-house  belonging  to  the  same  fiitn, 
communicating  with  me  old  one,  was  sated, 
as  were  five  adjoining  buildings  to  which  the 
fire  had  extended.    At  an  early  period  of 
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the  conflBgmtjQn  one  of  the  high  walls  fell 
with  ataremendous  crash,  overwhelming  some 
of  the  brigade  men  in  the  ruins ;  one  of  them, 
Bobcat  Loader,  received  such  serious  injuries 
that  he  subsequently  died  in  Quy's  Hospital, 
to  which  he  was  removed  as  soon  as  extri- 
cated from  the  ruins;  his  comrades  were 
more  fortunate,  escaping  with  comparatively 
trifling  ii^juries. 

December  29,  U  |  p.m.  A  small  detached 
timber  shed,  used  as  a  smith's  shop,  belong- 
ing to  the  Southwark  Water-works,  in  Bat- 
tersea-fields,  took  fire  from  a  spark  which 
had  fallen  upon  combustible  matters  }p.  the 
course  of  the  day,  and  was  burned  down  be- 
fore any  assistance  oould  reach  the  spot. 
^ThMO  were  the  whole  of  the  total 
2**'^»,'**U  the  following  were  serious 
fires,  both  ^^  regards  the  amount  of 
Moperty  destroygtt  .^d  the  extent  of 
the  conflagrauon.  fhs  a^^^gs  had  in 
each  case  attained  an  alarming  «i$Qend- 
oncy  before  discovered,  and  the  uUini«A« 
rescue  of  a  portion  of  the  premises  by 
the  indefatigable  exertions  of  the  fire- 
inen,  justly  entitles  them  to  great  praise. 
January  21,  If  a.m.  Messrs.  De  la  Rue 
and  Co.^  card  makers,  pocket-book  makers, 
and  fancy  stationers,  BunhiU<row,  Chiswell- 
•treet.  This  fire  broke  out  in  a  part  of  the 
premises  called  the  binding  and  pasting- 
fooms,  and  from  its  lying  at  the  back  of  the 
buildings  in  Bunhill-row,  had  spread,  con- 
siderably before  discovered,  This  portion 
of  the  premises  was  in  immcMiiate  connection 
with  me  <  other  part,  containing  powerful 
stamping  presses,  engraved  ambosaing  rollers 
of  the  most  costly  description,  and  other 
highly  valuable  machinery,  besides  large 
stocks  of  p^per,  card  boards,  &c.,  to  a  great 
amount  The  firemen,  guided  by  the  light, 
arrived  vary  quickly  from  all  the  stations, 
but  snfbred  at  first  from  a  scanty  supply  of 
water;  however,  the  most  praiseworthy  efforts 
were  made,  and  crowned,  as  they  deserved 
to  be,  with  saecess;  the  dsatruction  being 
aUnost  entirely  confined  to  the  building  in 
which  the  fire  began,  and  all  the  valuable 
plsnt  preserved  uninjured.  Beside^a  strong 
muster  of  the  brigade  men,  120  auxiliaries' 
were  engaged  upon  this  occasion. 

January  2^,1^  a.m.  Mr.  Long's  flour- 
mill,  U  Old  Ford,  Middlesex,  was  set  on  fiie 
by  the  fiietion  of  the  machinery,  and  with 
his  dwelUag  house  adjoining  was  almost  en- 
tirely conramcd.  Three  other  buildings 
were  preserved  with  slight  damage. 

February  6,  |  a.  m .  Mr.  Eke,  tobacconist, 
68,  Jeimyn-streot,  Piccadilly.  This  fire 
began  in  the  shop,  from  some  undiscovered 
cause,  and  the  flames  quickly  ran  up  stairs 
through  the  building,  which,  with  the  con^ 
teats  was  seriously  damaged.    Four  adjoin- 


ing buildings  took  fire,  but  were  preserved 
from  serious  ii^ury  by  the  skilful  exertions 
of  the  firemen. 

February  29,  J  a.  m.  Mr.  Braham,  luci- 
fer-match  maker,  Webb-square,  Church- 
street,  Shoreditch.  This  fire  was  occasioned 
by  the  accidental  ignition  of  ihe  explosive 
mixture  employed  in  this  dangerous  manu- 
facture :  the  roof  and  attic  floors  were  comr 
pletely  destroyed,  and  the  refit  of  the  build- 
ing very  seriously  damaged.  Two  adjoining 
buildings  were  also  slightly  injured. 

Same  morning,  4|  a.  m.,  a  fire  broke  out 
in  Pewterer's  Hall,  Lime- street,  Fenchurch* 
street,  in  the  occupation  of  Messrs  Townend 
and  Co.,  hatters.  The  cause  of  this  fire  was 
unknown,  and  the  fiames  had  made  great 
progress  before  they  were  discovered;  the 
building,  which  was  a  very  old  one,  had  a 
great  quantity  of  timber  in  its  construction, 
and  from  its  confined  situation,  rendered  the 
suppression  of  the  fire  a  work  of  incredible 
dlfiiculty.  The  fire  communicated  to  five 
surrounding  buildings ;  however,  by  dint  of 
^  exertions  of  a  strong  force  of  firemen, 
aided  by  npwards  of  a  hundred  auxiliaries, 
the  fire  was  ai  length  extinguished,  Messrs. 
Townend's  premisiw  being  seriously,  and 
the  others  slightly  danuged, 

March  16,  10|  p.  u.  Mr.  Parker,  pocket- 
book  maker,  18,  Old  Fish-street,  Doctor's 
Commons.  The  fire  commenced  in  the  at- 
tic story  of  a  high  building,  occupied  as 
workshops,  the  whole  of  which,  with  the 
roo^  was  enveloped  in  flames  almost  as  soon 
as  discovered.  Firemen  and  engines  from 
the  a4jacent  stations  were  soon  in  attendance, 
and  by  carrying  the  leatber  bose  up  stairs, 
they  succeeded  after  an  arduous  struggle  in 
confining  the  damage  to  the  floor  on  which 
•it  commenced. 

March  18,  1|  p.m.  Messrs.  Bryand  and 
Gregory,  gun-case  makers,  War  dour- street, 
Soho.  This  fire  broke  out  suddenly  in  the 
workshops  during  the  absence  of  the  work- 
men at  dinner,  and  from  the  quantity  of 
shavings  and  wood  which  they  contained, 
the  premises  burnt  with  great  fury.  The 
firemen  were  soon  in  attendance,  and  the 
engines  brought  to  bear  upon  the  burning 
pile,  and  upon  the  buildings  around,  which 
at  one  time  seemed  doomed  to  destruction. 
Their  efforts  were  successful,  and  in  a  short 
time  the  fire  was  stopped,  the  workshops 
being  nearly  destroyed,  but  the  dwelling 
house  and  a^oining  premises  were  preserved 
almost  uninjured. 

April  15,  I  A.M.  Messrs.  Shaw  and  Max- 
well, wine  merchants,  7,  Salisbury- street, 
Strand.  It  appears  that  workmen  had  been 
employed  repairing  the  gas-meter  and  fit- 
tings, which  they  had  not  left  secure,  the 
consequence  of  wbich  was,  the  gas  escaped 
in   considerable  qui^tilies,  and  filled  the 
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lower  part  of  the  premises.  The  attention 
of  the  inmates  being  excited  by  the  miplea- 
sant  smell,  thev  proceeded  down- stairs  with 
a  lighted  candle,  when  a  terrific  explosion 
«nsued,  and  in  a  few  minutes  afterwards  the 
house  was  on  fire  from  top  to  bottom.  The 
shock  was  so  great,  that  every  pane  of  glass 
in  this,  and  tlie  opposite  house,  as  well  as  the 
other  houses  around  was  blown  to  atoms.  The 
houses  on  the  right  and  left  of  No.  7,  were 
slightly  damaged  by  fire  and  water,  those 
injured  by  the  explosion  amounted  in  all  to 
thirteen.  In  number  7,  the  building  was 
seriously  damaged  on  every  floor,  the  roof 
burnt  ok  and  the  contents  nearly  destroyed ; 
a  strong  force  of  firemen,  aided  by  a  hundred 
and  fifty  auxiliaries,  prevented  the  further 
extension  of  the  conflagration. 

April  17,  3  A.  M.  Mr.  Berry,  Pastry-cook, 
16,  Great  Turnstile,  Holbom.  Mr.  Berry 
had  been  busily  engaged  in  th^  preparation 
of  "  Hot  Cross  Buns,"  for  this  day— Good 
Friday ;  and  either  from  the  over-heating  of 
his  oven,  or  from  an  escape  of  gas,  at  th(* 
time  mentioned  the  shop  was  di8cover««i  to 
be  in  flames.  The  house  is  one  ^fthe  most 
ancient  in  London,  having-  «J»»ny  years  ago 
formed  part  of  the  mansion  of  Whetstone- 
Park,  it  was  therefore,  as  may  well  be 
imagined,  constructed  almost  wholly  of  time 
ber,  tlie  extremely  confined  situation  of  the 
premises  also,  greatly  increased  the  danger 
and  difficulty  of  dealmg  with  the  fire.  The 
Holbom  engines,  however,  were  instantly  on 
the  spot,  and  rapidly  followed  by  those  from 
the  other  adjacent  stations,  and  water  being 
obtained,  the  firemen  gallantly  dashed  into 
the  burning  building,  and  most  resolutely 
maintained  their  positions,  vigorously  press- 
ing forward  until  completely  victorious.  The 
shop  was  burned  out,  and  the  building  very 
seriously  damaged  tliroughout,  but  not  a 
floor  gave  way;  the  triumph  achieved  in 
this  case,  was  manifest  to  every  person  on  an 
inspection  of  this  curious  old  buildkig ;  which 
stall  stands,  a  lasting  monument  to  the  skill 
and  bravery  of  the  firemen. 

April  18,  2^  A.M.  Messrs.  Biiwlins  and 
Son,  marine  store  shop,  25,  Gravel-lane, 
Southwark.  This  fire  broke  out  on  the 
ground  floor,  at  the  back  part  of  tlie  pre- 
mises, and  rapidly  ascended  the  staircase. 
The  engines  were  soon  on  the  spot,  but  could 
get  no  water.  On  reaching  the  spot,  I  found 
five  or  six  engines  were  placed  ready  for 
working  as  soon  as  water  could  be  obtained ; 
on  interrogating  the  police,  I  found  that  the 
turncock  of  the  Southwark  water  works,  who 
have  no  pipes  in  that  district,  had  been  csdled ; 
but  tha»  the  turncock  of  the  Lambeth  com- 
pany, to  whom  the  pipes  belonged,  had  not 
been  called.  Having  rectifled  this  blunder, 
in  less  than  eight  minutes  afterwards  a  plen- 
tiful supply  of  wat^r  was  given,  the  fii^  ex- 


tinguished, and  the  lower  part  of  the  premises 
preserved.  The  two  upper  fioors  and  roof 
were  destroyed.  Had  the  proper  turncock 
been  called  in  the  first  instance,  the  fire 
would  have  done  very  little  damage ;  as  it 
was,  full  half  an  hour  was  completely  lost. 

May  S,  6|  a.m.  Messrs.  Brandram's 
chemical  and  colour  works,  in  the  Lower- 
road,  Deptford.  At  the  time  stated,  a  fire 
was  discovered  to  be  raging  in  one  portion 
of  these  extensive  works ;  some  of  the  work- 
men having  assembled,  they  made  an  inef- 
fectual attempt  to  check  the  advancing 
flames,  with  a  small  engine  belonging  to  the 
firm,  messengers  in  the  mean  time  being 
dispatched  to  the  brigade  stations  for  more 
efficient  aid.  A  number  of  engines  wf*-  ^^ 
the  spot  as  soon'as  the  distance  '^***"  P®f* 
mit,  and  water  being  obuin-^  ^ere  prompUy 
in  full  operation,  b«»;-^  manned  by  160  aux- 
iliaries. Thfi  r*^™'^^^  bemg  filled  with  ou 
and  oth'>'  lughly  combustible  matters,  the 
f^^ca  raged  for  some  time  with  great  fury, 
but  were  eventually  suppressed,  and  their 
ravages  confined  to  the  colour  manufactory, 
warehouse  and  wash-house.  The  extensive 
oil  warehouse,  and  other  valuable  stores  were 
saved. 

May  5,  1  P.  M.  Messrs.  H.  and  J.  Aste, 
corn-chandlers,  Mortimer- market,  Totten- 
ham-court-road. Some  boys  were  amusing 
themselves  with  kindling  a  bonfire  close  to 
the  door  of  a  straw  warehouse,  when  some  of 
the  embers  were  carried  into  the  warehouse 
and  set  it  on  fire.  The  roof  was  burned  off 
the  warehouse,  and  its  contents  (about  20 
loads  of  straw)  consumed;  four  adjacent 
buildings  were  slightly  damaged. 

May  14,  1  a.m.  Mr.  Clark,  cheesenjionger, 
83,  Marylebone-street,  Golden -square,  im- 
mediately behind  the  Regent's- quaint 
The  origin  of  this  fire  has  never  been  satis- 
factorily explained,  it  was  discovered  to  be 
raging  m  the  shop,  by  Mr.  Clark  who  slept 
in  a  room  behind  it  He  stated  that  he  was 
awoke  by  a  crackling  noise,  and  on  looking 
up  saw  the  wainscoating  of  his  room  on  fire? 
he  instantly  jumped  out  of  bed,  rushed  out 
of  his  house  in  his  night  things  and  rang  the 
fire-bell  at  the  engine-house  of  the  County 
fire  -office,  which  was  only  two  doors  o£  Mr. 
Carter,  the  foreman,  instantly  ran  down 
stairs  and  turned  out  both  his  engines.  En- 
gines from  the  surroimding  parishes  and  the 
brigade  stations  arrived  in  quick  succession, 
but  in  consequence  of  a  delay  in  sending  for 
the  turncock,  upwards  of  twenty  minutes 
elapsed  before  any  water  could  be  obtained, 
in  the  course  of  which  tinu.the  flames  ran 
up  through  the  building  witn  increased  and 
increamng  fury,  and  it  was  only  by  subse- 
quent extraordinary  exertions  on  the  part  of 
the  firemen  that  any  portion  of  the  building 
or  contents  was  preserved.     Of  the  fatal  con- 
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sequences  of  this  fire,  I  shall  have  to  speak 
wider  another  division  of  my  subject  Seven 
buildings  in  all  were  damaiged  by  fire  and 
water. 

May  24,  4  a.m.  Mr.  Hinton,  oil  and 
colounnan,  39,  Great  Peter- street,  and  3, 
Ann*street^  Westminster.  The  fire  from 
some  unknown  cause  broke  out  in  the  shop, 
which  was  well  stocked  with  all  those  various 
combustibles  upon  which  flames  prey  so 
fiercely.  Notwithstanding  the  fury  with 
which  they  burnt,  the  prompt  attendance  of 
the  firemen  and  a  timely  supply  of  water, 
enabled  the  mischief  to  be  confined  to  the 
shop,  which  was  burned  out  The  conflict 
was  a  sharp  one  while  it  lasted,  and  the 
Tictory  was  highly  creditable  to  the  fire- 
men. 

June  1,  2  P.M.  Mr.  J.  S.  Robinson, 
cabinet  maker,  154,  Goswell- street  The 
fire  commenced  accidentally  in  the  upper 
floor,  and  had  got  a  good  hold  of  the  build- 
ing when  discovered  \  the  prompt  arrival  of 
the  fiiemen  and  a  good  supply  of  water 
enabled  them  to  save  all  below;  the  roof, 
upper  floor  and  contents,  only  being  de- 
stroyed. 

June  2,  2  J  a.m.  Mr.  Jno,  Deal,  cowkeeper, 
Hayfield-passage,  Mile-end-road.  This  fire 
commenced  in  a  low  timber  building,  and 
soon  extended  to  three  others ;  the  former 
was  very  seriously,  and  the  latter  but  slightly 
injured. 

June  3,  5 1  p.m.  Mr.  Smith,  lacifer-match 
maker,  Puuderson's-gardens,  Bethnal-green- 
road.  Through  the  carelessness  of  a  boy 
employed  in  the  manufactory,  a  large  quan- 
tity of  composition  exploded  with  a  loud  re- 
port, and  set  fire  to  the  building.  The  ma- 
nufactory consisted  of  a  double  three  story 
biick  building ;  the  roof  was  burned  off,  the 
upper  floor  burned  out,  and  the  first  floor 
seriously  damaged,  but  the  remainder  of  the 
premises  was  preserved. 

June  7,  2^  a.m.  Mr.  Price,  bookbinder, 
25,  Ivy-lane,  Newgate- street  This  fire  be- 
gan in  the  shop,  and  was  attended  with  most 
calamitous  results,  as  will  be  noticed  else- 
where ;  it  is  supposed  to  have  originated 
from  a  candle- snufi"  dropped  among  some 
paper- cuttings  in  the  shop,  where  Mr.  Price 
and  his  work-people  were  engaged  up  to  11 
o'clock  the  previous  night;  although  Mr. 
Price,  who  was  the  last  to  leave,  imagined 
all  was  left  safe.  The  first  intimation  of  a 
fire  was  given  by  the  smell,  which  attracted 
the  attention  of  the  police,  they  passed  up 
and  down  Ivy-lane  several  times,  where  the 
smell  was  very  strong,  but  they  were  for  a 
long  time  unable  to  discover  the  seat  of  the 
fire.  At  last  the  issue  of  a  dense  body  of 
smoke,  and  the  appearance  of  a  light  in  the 
shop  of  Mr.  Price,  too  plainly  indicated  the 
locajity  of  the  mischiefl    Messengers  were 


dispatched  to  the  nearest  engine-stations, 
from  whence  assistance  was  promptly  given, 
but  on  their  arrival  in  Ivy-lane,  the  premises 
were  on  fire  all  through,  and  extensive  de- 
struction seemed  to  direaten  this  confined 
neighbourhood.  The  exertions  of  the  fire- 
men, however,  were  successful  in  arresting 
the  progress  of  the  flames,  Mr.  Price's  house 
and  contents  being  nearly  destroyed,  and 
nine  adjacent  premises  slightly  damaged. 

June  10,  11|  A.M.  Cannonbury  Villa,  Is- 
lington. Two  unfinished  houses  were  set  on 
fire  by  the  carelessness  of  the  workmen,  and 
nearly  consumed  before  assistance  could 
reach  the  spot 

June  19, 1 1  A.  M.  Mr.  Dean,  grocer,  91, 
Fleet-street.  This  fire  began  in  the  shop 
and  ran  up  the  stairs  almost  before  discover- 
ed; the  firemen  from  the  Farringdon- street 
and  other  stations,  were  iii&tantly  on  the 
spot  and  Tv^ter  being  obtained,  the  fire  was 
stopped  in  a  masterly  style;  the  kitchen, 
staircase,  attics,  and  roof  being  destroyed,, 
and  the  rest  of  the  building  seriously  da- 
maged. 

July  3,  4  A.M.  Mrs.  Redshaw,  uphol- 
sterer, 23,  Frederick-street,  Regent' s-park. 
The  smell  of  fire  in  this,  as  in  a  former  case, 
had  attracted  the  notice  of  the  police,  but 
who  were  for  a  long  time  at  a  loss  to  dis- 
cover the  "  whereabouts."  At  length  the 
flames  were  visible  in  a  warehouse  beneath 
the  shop,  from  which  they  rapidly  ascended ; 
all  the  inmates  happily  affected  their  escape 
but  with  great  difiiculty.  The  intense  vo- 
lume of  flames  which  issued  from  the  win- 
dows of  the  building  soon  conveyed  intel- 
ligence of  the  fire  to  all  parts  of  the  metro- 
polis, and  firemen  and  engines  rapidly  poured 
in  from  all  directions,  and  were  soon  in  full 
work  on  the  burning  pile.  The  building 
and  contents  were,  however,  nearly  destroyed 
and  four  other  buildings  scorched  and  other- 
wise damaged. 

July  16, 1I|  P.  M.  Messrs.  Wells  and  Son, 
cork-burners.  Homer's- yard,  "Wentworth- 
strcet,  Whitechapel.  The  premises  consist- 
ed of  two  wooden  buildings  used  as  ware- 
houses, nearl}'  sixty  feet  long,  thirty  feet 
wide,  and  two  stories  high,  situated  in  the 
most  confined  part  of  Wentworth- street* 
'VVheu  the  fire  was  first  discovered,  and  for 
some  short  time  af)!erwards,  nothing  was 
visible  but  a  dense  body  of  suffocating  smoke ; 
the  firemen  and  engines  were  soon  on  the 
spot,  and  it  was  hoped  that  the  fire  would 
be  speedily  got  under.  The  firemen  were, 
however,  for  a  time  beaten  back  by  the  over- 
powering volumes  of  smoke,  and  the  flames 
ultimately  burst  forth  and  illuminated  the 
surrounding  district.  After  an  arduous 
struggle  the  firemen  w^reas  usual  victorious, 
the  warehouses  of  Messrs.  Wells,  with  nearly 
twenty  tons  of  cork  which  they  contained, 
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were  all  but  destroyed,  and  seven  adjoining 
buildings  more  or  less  damaged.  The  bri- 
gade engines  were  manned  by  eighty  auxi- 
liaries, in  addition  to  a  strong  muster  of 
"firemen;  an  engine  from  Messrs.  Hanbury's 
brewhouse,  worked  by  their  servants,  was 
also  engaged. 

August  18,  1 1  A.  M.  Mr.  Holling's  private 
dwelling-house,  No.  3,  Laystall- street,  Li- 
quorpond-street,  Gray's-inn-lane.  The  fire 
brol\e  out  in  the  lower  part  of  the  houso;  on 
the  inmates  being  roused  from  their  slum- 
bers by  the  policeman  on  duty,  they  found 
their  retreat  by  the  usual  outlet  cut  off,  and. 
they  flocked  to  the  first  and  second  floor 
windows  calling  loudly  for  assistance.  A 
set  of  portable  fire-escape  ladders,  belonging 
to  the  parish,  were  instantly  brought  to  the 
spot  and  raised,  when  the  inmates  all  de- 
scended in  safety.  Mr.  Thomas  Edward 
James,  of  Little  Saffron-hill,  was  the  party 
who  rescued  these  individuals,  and  they  had 
no  sooner  quitted  the  house  than  the  flames 
occupied  the  apartment.  The  engine  of 
Messrs.  Reid's  brewery  was  soon  out  and  at 
work,  and  being  rapidly  followed  by  those 
from  Farringdon- street  and  Holbom  stations, 
tlie  fire  was  quickly  extinguished.  The 
ground  floor,  staircase,  and  attics,  were  se- 
riously damaged — origin  of  the  fire  un- 
known. 

August  24,  10|  A.  M.  Mr.  Winsland, 
builder,  Duke-street,  Bloomsbury.  These 
premises  were  occupied  as  workshops  for 
manufacturing  the  internal  fittings  of  houses ; 
tlicy  extended  over  half  an  acre  of  ground. 
The  fire  originated  in  the  deal  plank  ware- 
house, through  some  defect  in  a  steam- 
furnace,  and  the  whole  of  the  nlace  being 
fbll  of  dry  wood  and  shavings,  me  fire  ran 
trough  the  whole  range  of  buildings  in  a 
few  minutes,  and  the  workmen  had  great 
diflSculty  in  effecting  their  escape.  In  ad- 
dition to  a  strong  muster  of  firemen  and  en- 
gines from  the  brigade  stations,  manned  by 
two  hundred  auxiliaries,  tthe  engines  of 
St  Giles'  and  Bloomsbury  parishes,  engines 
and  men  from  the  breweries  of  Messrs. 
Combe,  Delafield,  and  Co.,  and  Messrs. 
Mcux,  as  well  as  a  steam-engine  at  Messrs. 
Tanquery's  distillery  cooperated  in  the  sup- 
pression of  the  conflagration.  From  the 
inflammable  matters  with  which  Messrs. 
Winsland's  premises  were  stored,  the  flames 
raged  tremendously,  and  there  was  some 
difficulty  at  first  in  obtaining  water  enough 
for  the  numerous  engines  that  were  in  at- 
tendance ;  the  surrounding  houses  in  Brewer- 
street,  Museum  street,  Broad- street,  aud 
Vine-street,  were  in  serious  jeopardy,  the 
fire  having  communicated  to  several  on  all 
sides.  By  the  most  e^ctraordinary  exertions, 
however,  the  flames  were  at  length  beaten, 
Messrs.  Winslands'  premises  and  contents 


being  nearly  destroyed,  and  twenty-nine 
other  buildings  mere  or  1ms  damaged. 

August  30,  5}  A.M.  Mr.  Paiicer,  law-, 
stationer,  35,  Cursitor-street,  Chancery-lane. 
The  cause  of  this  fire  was  not  known,  it 
began  in  the  lower  part  of  the  premises, 
and  burnt  very  rapidly;  the  firemen  were 
promptly  on  the  spot,  and  entered  the  build- 
ing in  fine  style,  advancing  as  the  flames 
were  beaten  down,  until  they  were  com- 
pletely extinguished.  The  two  upper  floors 
and  roof  were  destroyed,  the  remainder  of 
the  premises  seriously  injured,  and  five  ad- 
j  acent  buildings  slightly  damaged.  This  fire 
was  considered,  by  competent  judges,  to 
have  been  exceedingly  well  stopped. 

Sept  3,  4  P.M.  Mr.  Johnson,  cabinet- 
maker, 2<3,  Curtain-road,  Shoreditch.  A 
spark  having  accidentally  fallen  among 
some  loose  shavings,  four  upper  rooms  used 
as  workshops  were  burned  out  and  part  of 
the  roof  off. 

Sept  4,  10  J  P.M.  Mr.  Farmiloe,  glass- 
cut'.er,  20,  Goswell- street  This  fire  (the 
sec-md  in  five  years)  was  of  doubtful  origin, 
and  burned  all  through  the  building  (a  small 
house)  in  a  very  short  time,  but  was  soon 
stopped. 

The  same  night  at  11 J  p.m.  A  fire  oc- 
curred accidentally  at  Mr.  Sherman's,  cabi- 
net-maker, &c.,i80,  Rawstone-street,  St.  John- 
street-road.  The  back  workshops  were  all 
but  destroyed,  but  the  dwelling-house  was 
preserved  uninjured. 

September  12,  1 J  a.m.  Mr.  Vanderstein, 
sign  of  the  Jacob's  Well,  Milton- street, 
Cripplegate.  Tais  fire  broke  out  from  some 
unknown  cause,  and  was  attended  with  a 
melancholy  loss  of  life.  When  first  disco- 
vered it  was  burning  from  the  bar  backwards. 
The  police  imprudently  burst  open  the  shop 
door,  which  increased  the  fury  of  the  flames. 
The  engines  from  the  Whitecross- street  sta- 
tion were  almost  immediately  on  the  spot, 
and  water  being  obtained,  were  soon  in  ope- 
ration with  the  best  effect  The  neighbour- 
hood is  a  very  confined  one,  and  the  building 
very  old  and  mostly  of  timber.  The  fire 
communicated  to  three  otlier  houses,  but  they 
were  preserved,  and  the  damage  confined  to 
the  Jacob's  Well,  the  bar,  stairs,  and  attics 
being  destroyed,  and  the  roof  partly  oflE 
Eighty  auxiliaries  assisted  the  firemen  upon 
this  occasion. 

September  22,  10}  p.m.  Mrs.  Latter, 
pawnbroker,  20,  Hereford-place,  Commer- 
cial-road, St  George' s-in- the- East  This 
fire,  fiom  some  unknown  cause,  commienced 
in  the  store-rooms  which  occupy  nearly  the 
whole  upper  part  of  the  building.  On  the 
arrival  of  the  firemen  they  led  the  hose  up- 
stairs and  entered  the  burning  apartment,  by 
which  means  they  prevented  the  flames  firom 
descending  Airther  than  the  second  floor ;  -the 
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upper  floor  and  contents,  and  the  roof,  were 
newly  destroyed.  Three  adjoining  build- 
ings were  slightly  ii^jured ;  a  sttong  muster 
of  flremcn  and  120  auxiliaries  were  employ- 
ed in  stopping  the  spread  of  this  fire,  which 
at  one  time  assumed  a  truly  alarming  aspect 

September  30,  1  a.m.  Messrs.  Richards 
and  Taylor,  wadding  manufacturers,  James- 
stxcet,  Kennington-common.  This  fire  ori- 
ginated from  ue  boiler  furnace  being  over- 
heated, which  ignited  some  of  the  timbers  of 
the  building.  The  fire  was  early  discovered 
by  the  police,  and  the  engines  promptly  on 
tne  spot,  but  the  absence  of  water  for  some 
time  crippled  their  exertions ;  a  supply  was 
ultimately  obtained,  and  the  progress  of  the 
flames  stopped ;  the  boiler-shed  and  drying- 
room  were  burned  down,  but  the  valuable 
plant  and  machinery,  and  rest  of  the  build- 
ing, were  preserved. 

October  2,  8|  p. m.  Mrs.  Crouch,  lodging- 
house,  38,  Tavistock-^place.  Caused  by  ac- 
cidffntally  setting  fire  to  a  curtain,  and  con- 
siuned  the  three  upper  floors  and  roof  of  this 
building,  and  communicated  to  the  two  ad- 
joining ones;  but  by  the  exertions  of  the 
^emea,  and  one  hundred  and  forty  auxi- 
liaries, the  damage  to  them  was  very  slight 

October  8,  7|  p.m.  Mr.  Harris,  hat  ma- 
nufactory, Winchester  House,  Southwark- 
bridge-road.  These  premises  are  very  ex- 
tensive, forming  three  sides  of  a  large  square. 
The  fire  was  caused  by  a  stove,  and  com- 
aieneed  in  the  dyeing  depaitment  of  the  ma- 
Buiactory.  Two  brigade  engines  from  the 
Sonthwark-bridge-road  station  were  instantly 
on  the  spot,  and  could  a  sufficient  supply  of 
water  have  been  obtained  to  work  one  of  them, 
there  is  no  doubt  the  fire  would  speedily 
have  been  extinguished.  Nearly  half  an 
hour  elapsed  before  water  arrived,  by  which 
time  the  southern  wing  of  the  building  was 
one  mass  of  vivid  flame.  As  &oon  as  water 
was  obtained,  the  numerous  engines  that  were 
in  readiness  commenced  working  with  good 
ofiect,  and  the  fire  was  cut  off  from  the 
veetom  wing  of  the  building.  The  building 
and  contents  of  the  south  wing  were  very 
seriously  damaged,  but  this  portion  was  of 
very  trifling  value  in  comparison  with  that 
which  wfw  preserved. 

Octob^  18,  12  P.M.  Messrs.  Samuda, 
Brothers,  engineers,  Southwark  Iron  Works, 
New  Park-street,  Bankside.  This  fire  ori- 
ginated from  the  ftimace  igniting  a  high 
timber  building  used  as  workshops,  which 
was  on  firo  from  top  to  bottom  in  a  few 
minutes,  and  assumed  a  most  fearful  appear- 
ance. The  greatest  apprehensions  were  en- 
tertained that  the  whole  of  these  premises 
(woo4en  buildings)  would  be  destroyed  and 
iKVolYe  the  surrounding  ones  in  a  liKe  fate, 
j^  tolerably  good  supply  of  water,  however, 
enabled  the  firemen  to  stop  the  fire,  andeon- 
^e  the  damage  to  the  building  in  which  it 


first  began;  seven  a4jacent  buildings  very 
slightly  damaged.  The  wind  was,  however, 
blowing  a  perfect  hurricane  at  the  time,  and 
a  perfect  shower  of  fiery  particles  poured 
down  upon  all  the  buildings  lying  to  the 
north-east  of  Messrs.  Samuda's  premises, 
many  large  pieces  of  the  burning  embera 
being  carried  across  the  Thames.  Some  of 
them  unfortunately  fell  among  the  timbers 
in  Messrs.  Rosling's  yard,  which  ac^oins  th,a 
Southwark-bridge,  extending  from  Sankside 
to  Park-street;  the  entire  place  was  filled 
with  immense  stacks  of  timber  reaching 
from  the  ground  to  the  summit  of  the  bridge, 
and  some  of  them  rising  considerably  above 
it  The  premises  also  extended  under  the 
dry  arches  of  Southwark-bridge,  which  were 
occupied  as  saw- mills.  At  2  a.m.  on  the  19th 
as  the  firemen  were  about  leaving  the  first 
fire,  which  had  been  safely  extinguished,  a^ 
alarm  was  raised  that  Messrs.  Rosling'a 
premises  were  burning,  the  firemen  instantly 
hastened  thither  and  found  the  report  too 
true ;  some  of  the  driest  of  the  timber  having 
bsen  ignited.  The  position  and  character  of 
the  wood  was  so  favourable  for  the  progress 
of  the  flames  that  in  a  few  minutes  they  at- 
tained an  awful  ascendancy.  Water  being 
instantly  procured  several  engines  were  soon 
in  operation,  and  in  a  short  time  the  power- 
ful floating-engine  from  Southwark-bridge 
was  brought  alongside  and  got  to  work,  the 
branch  of  it  being  taken  into  the  heart  of  the 
flre.  The  most  extraordinary  efforts  were 
made  on  all  hands,  and  with  such  success 
that  the  fire  was  cut  off  on  the  south  side  of 
the  chimney  shaft,  the  whole  of  the  stock 
and  building  north  of  that  point  being  pre- 
served uninjured.  Kone  but  those  who, like 
myself,  saw  this  fire,  can  possibly  form  an 
adequate  estimate  of  this  acliieveinent  Had 
the  force  engaged  been  five  times  greater 
than  it  was,  the  triumph  was  one,  of  which 
they  might  still  have  been  justly  proud.  It 
was  a  singular  fact,  and  one  that  reflects  the 
greatest  credit  upon  the  attention  and  watch- 
fulness of  Mr.  Braidwood,  that  while  the 
former  fire  was  raging,  he  sent  a  fireman  to 
examine  and  watch  Messrs.  Rosling's  pre* 
mises,  and  to  remain  there  in  case  of  danger ; 
this  he  did  in  company  with  Messrs.  Ros- 
ling's watchman,  but  who  refused,  after  he 
found  all  safe,  to  let  him  stay ! 

November  11,  2i  a.m.  Mr.  W.  Kent, 
tanner  and  morocco  leather  dresser,  Tyer's- 
gateway,  Bermondsey- street  These  pre- 
mises consisted  of  one  large  timber  building 
about  200  feet  long,  30  feet  broad,  and  40  feet 
high,  and  comprised  three  distinct  manufacr 
tories  tenanted  by  three  different  individuals. 
The  fire,  which  is  supposed  to  have  been  o«- 
casioned  by  a  stove,  broke  out  nearly  in  the 
middle  of  the  building,  and  had  made  con- 
siderable progress  when  discovered.  Several 
engines,  attracted  by  the  light,  were  soon  on 
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the  spot,  and  the  ditches  being  full  of  water,  der  with  the  stock  was  considerably  damaged, 
were  speedily  la  operation,  and  the  firemen  December  26,  II |  p.m.  Mrs.  Bates, 
succeeded  in  saving  the  one-half  of  the  dwelling-house,  9,  Prospect- terrace,  Gray*s 
building,  the  other  half  only  falling  a  victim  Inn-road ;  tenanted  by  several  families, 
to  the  flames.  who  had  a  narrow  escape,  the  cause  was  not 
November  30, 10  p.m.  Mr.  Wharton,  hat-  known,  but  the  fire  burned  so  rapidly,  that 
ter,  54,  Leicester-s:juare,  corner  of  Sydney's-  the  biiiMing  and  contents  from  the  first- 
alley.  These  premises  were  very  extensive,  floor  upwards  were  very  seriously  damaged, 
forming  three  separate  shops.  The  fire  was  Five  adjoining  buildings  were  slightly  da- 
discovered  to  be  raging  in  the  comer  shop  magcd. 

occupied  by  Mr.  Wharton,   and  burnt  so  December  30,  12  p.m.   Messrs.  Ditchbum 

fiercely,  that  in  five  minutes  it  had  enveloped  and  Mare,  Iron  boat-builders.  Orchard- yard, 

the  first  and  second  floor  in  flames,  and  ex-  BlackwalJ.     Ciuse  unknown,  three-fourths 

tended  across  Sydney's- alley,  ?.nd  also  across  of  a  wooden  building  (engine-liouse)  and 

Leicester- street.     In  about  ten  minutes  a  joiners*  workshops  destroyed,  and  two  other 

plentiful  supply  of  water  was  afforded,  and  buildings  slightly  damaged, 
the  engines  poured  in  from  the  various  sta-  xhe  forei?oinK  enumeration   contaiiis 

tionsm  quick  succession;  a  strong  muster  ^y^^  principkl  acrious  fires  of  1840.     Of 

l^Ua^^f tr^o^^^^^^^^^^  ^^«  r^-f  i'  -"  »>«  -"  ;l-^  ^^« 

element  for  about  two  hours,  by  which  time  ff^eater  portion  was  composed  of  compa- 

they    were    completely    victorious.      Mr.  ratively  small  and  UDunportant  premisea, 

Wharton's  premises  with  their  contents  were  and  their  total  destruction  has  been  oc- 

nearly  destroyed,  and  six  adjacent  buildings  casioijed  by  their  trifling  extent,   their 

severely  damaged.  distant  situation,  or  the  entire  absence 

December  17,  2 J  a.m.     Mr.  Hoare,  prl-  of  water. 
vate-dwelling.  No.   1,  Queen -square- place.  Of  the  ^mottjfy  JamaycJ,  each  was  at- 

Westrainster.    Cause  unknown ;  the  greater  tended  with  its  several  untoward  pecu- 

part  of  the  building  and  contenu  destroyed,  Harities  and  diflSculties,  and  surmounted 

and  three  adjoining  buildings  to  which  the  ^^j    |,   ^y^^  ^^^^  undaunted  bravery  and 

'ti^  r  ?irr.rHnn^        tT^naTlff  th^  consummate  skill  on  the  part  of  the  com- 
extraordinary  exertions  on  the  part  oJ  tne  .     ,  ,,  ^  .  »       ,  ^  .  _, 

firemen  paratively  small  force  brought  in  array 

December  25,  1  a.m.    Mrs.  Stafford,  pri-  against  them.     Nor  are  the  slightly  da- 

vate-dwclling,  2,  Clarence-place,  Woolwich-  moged,  though  less  prominent  in  their 

common.    The  fire  was  occasioned  by  the  detaih,  and   many  of  theoi   altoprether 

accidental  ignition  of  a  bed  curtain  in  the  unknown,  save  in  the  immediate  vicinity 

lower  part  of  the  house  and  spread  with  such  of  their  recurrence,  less  creditable  to  those 

extrordinary  rapidity  that  the  whole  building  concerned ;  exhibiting  as  many  of  them 

was  soon  one  body  of  fire  which  extended  to  ^q  ^he  most  extraordinary  activity  and 

those  adjoining.    Six  engines  from  che  bar-  indomitable  perseverance,  and  only  re- 

racks  of  the  Roeral  Artillery  and  one  from  ^^^^^  j^    j^j^     ,^^^   ^    ^^         J       ^ 
the  Dock-yard  were  soon  ffot  out  but  proved  ^.  .  r  .i  j       *.t- 

useless  for  want  of  water.    When  the  fire  ^'Jj?"?^  ^»f  >?/•   frequently  under  the 

was  found  to  be  gaining  such  an  alarming  mniction  of    great  physical    suffering, 

height,  a  mounted  express  was  sent  to  town  without  which  many  of  the  slight  da- 

for  assistance;  an  engine  from  the  South-  mages   would    inevitably    have  proved 

wark-bridge-road  station,  and  a   party  of  serious  fires,  and  all  the  serious  fires, 

firemen  instantly  obeyed  the  summons,  and  total  losses. 

by  the  time  they  reached  the  spot,  water  was  The  following  list  exhibits  the  occu- 

happily  supplied  from   the  mains  of   the  pancy  of  the  various  premists  in  which 

Kent  water-works,  and  the  firemen  went  ^jjg  Urgg  have  originated,  discriminating 

to  work  m  a  masterly  style  »«*  ejptual  y  as  heretofore,  between  those  whichbegaS 

extmsfuished  the  fire.    Mrs.  Statiord  s  honse  •    *i    ^        ^'        r*u    i    -ii-  I^ 

with^its  contents  was  almost  wholly  de-  in  that  portion  of  the  building  appertam- 

stroyed,    and    three  others  very  seriously  »"«  ^o  the  trade  of  the  occupant  from 

damar^ed.  those  winch  have  happened  m,  and  been 

ThiTsame  day  at  4  p.m.,  a  fire  broke  out,  ac-  confined  to  dwelling-houses  only  : 

cidentally,  in  the  extensive  workshops  of  Mr.  Apothecaries  and  dealers  in  drugs,  but 

Lawrence,  carpenter  and  builder,  21,  Pitfijeld-  no  chemical  works  carried  on 5 

street,  Hoxton,  and  from  the  nature  of  the  Bagnios 2 

contents  burnt  very  rapidly.    A  strong  force  Bakers    16 

of  firemen  with  the  help  of  eighty  auxili>  Ditto,  muffin 1 

aries  soon  checked  the  names ;  one  part  of                                   ^  — - 

the  workshops  was  destroyed,  the  remain-  Carried  forward    24 
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Brought  forward 24 

Basket  makers 1 

Beer  shops     3 

Booksellers,  binders,  and  stationers    . .  10 

Brewers 1 

Brokers,  and  dealers  in  old  clothes. ...  5 

Builders , 1 

Cabinet  makers 14 

Carpenters  and  workers  in  wood,  not 

cabinet  makers 38 

Chandlers 5 

Charcoal  and  coke  dealers    2 

Cheesemongers 2 

Churches   3 

Cigar  makers     3 

Coach  makers  ' 2 

Coffee  and  chop  houses    4 

Coffee  roasters 2 

Colour  makers 3 

Confectioners     6 

Coopers 1 

Cork  cutters 2 

Ditto  burners     2 

Com  Chandlers 3 

Cmrriers  and  leather  sellers 1 

Drapers,  linen,  and  woollen 18 

Dyers     1 

Eating  houses   4 

Farms 3 

Feather  merchants    2 

Felt  makers 2 

Fire- work  makers 1 

Founders   1 

Farriers  and  skin  dyers    1 

Grocers 12 

Hat  makers    8 

Hotels  and  club-houses    4 

Lamp-black  makers 2 

Laundresses 1 

Lodgings    . ; 68 

Lucifer  match  makers 10 

Manchester  warehouses    6 

Marine  stores,  dealers  in 3 

Mast  and  block  nukers    1 

Mattress  makers  1 

MiUers  1 


Brought  forward 29T 

Musical  instrument  makers 2 

Naptha  manufacturers I 

Oil  and  colour  men,  not  colour  makers  10 

Painters,  plumbers,  and  glaziers 1 

l^aper  stainers   ; 1 

Pawnbrokers 9 

Playing-card  makers    2 

Potteries     1 

Printers  and  engravers 4 

Ditto,  copper-pJate    4 

Ditto  ink  makers 2 

Private  dwellings 204 

Public  buildings    3 

Rag  merchants 6 

Railways    1 

Rope  makers 4 

Sack  makers 1 

Sale  shops  and  offices  containing  no  ha- 
zardous goods    29 

Saw  mills 2 

Ships 5 

Ditto  steam    ' 1 

Ship  builders 1 

Soot  merchants 3 

Stables    20 

Sugar  refiners    1 

Tailors    % 6 

Tallow  chandlers,  wax  chandlers,  melt- 

ers,  and  soap  makers    2 

Tanners I 

Tar  distillers S 

Tarpauling  makers : 1 

Tinmen,  braziers,  and  smiths 4 

Tobacconists 9 

Type  founder   I. 

Under  repair  and  building   S 

Unoccupied   *  S 

Upholsterers 1 

Varnish  makers 2 

Victuallers 35 

Wadding  makers  I 

Warehouses   4 

Weavers 8 

Wine  and  spirit  merchants  7 

Wood  merchants   1 


Carried  forward 287  Total   681 

The  number  of  fires  on  each  day  of  the  week,  during  the  past  year,  was  as  follows : — 


Monday. 

Tuesday. 

Wednesday. 

Thursday. 

Friday. 

Saturday. 

Sunday. 

101                 106 

96 

107 

86 

103 

82 

Their  hourly  distribution  throughout  the  day  and  night  has  teen  as  follows : 

— 

First    Second 
Hour.    Hour. 

1 

Third   Fourth 
Hour.    Hour. 

1 

Fifth 
Hour. 

Sixth 
Hour. 

Seventh 
Hour. 

Eighth 
Hour. 

Ninth 'Tenth 
Hour.  Hoar. 

1 

Eleventh 
Hour. 

Twelfth 
Hour. 

A.M. 

&i 

3.7 

27    .      20 

10 

16 

10 

12 

8 

23 

24 

9 

P.M. 

24    t      31      I    29    1      33      {    31    j    27    |      43 

44 

67    i    M 

36 

48 
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Whenever  the  early  discovery  of  fires  that,  conceiving  it  impotsible  for  the  hales^ 

hu  permitted  the  prompt  attendance  of  to  take  fire  of  themtelvet,  they  had  concealed. 

die  firemen,  they  have  generally  been  ^he  accident,  for  fear  of  being  Uxed  widi 

sncceeeful  in  tracing  the  caoae  of  ite  njgligence,  and  pimi^ed  accordingly.    Oix 

origin,  the  result  oT  which  appears  m  J^^^^V*  J%  J  1760,  »  fire  from  spon^ 

«i.!r».V:^:..A^  iu<.  f^^^  ^ui^u^l  ^ii  k^  taneous  combustion  broke  out  m  the  rope- 

the  subjoined  hst.  from  which  a  wdl  be  ^     ^    ^    ^^  Dockyard   at  PortH 

seen  Uiat  the  ascerUined  causes  of  fire  ^^^^  ^^^^  ,J^  „^,i  ^5,,^!^.    I^ 

have  been  much  of  the  usual  charscter.  ^^^  be   tedious    to    relate    the    other 

Kine-ef  test  year  s  fires  were  known  to  various  circumstances   under  which  spon- 

have  been  occasioned  wilfully,  but  for  taneous  combustion  will  take  place,  such 

want  of  a  *'  pubKc  prosecutor,"  the  di&.  aa  with  hay,  corn,  flax,  cotton,  wool,  turf;. 

bofical  incendiaries  remain  "  unwhipp'd  flour,    saffi on,    and   other   vegetable  suh- 

uf  justice."    In  consequence  of  a  most  stances ;  rags,  oatmeal,  charcoal ;  woollen 

destructive  fire  having  occurred  in  De-  doth  and  cotton  goods ;  roasted  coflee,  and 

wnport  Dock.yard,  which  was  at  first  chocolate;  bales  of  woollen  yarn  or  doth^ 

ntf  l,*".^?  ^"  ""'^"J:  ^r"^'  l^t  rcT-doVJ^^t'^coS,*^^^^ 

Stet'fr^^ilSn^j:'^^  ^'?^i-*i-  -{^  ^^^^  ^^^ 

anitcu  uwu    •iwuwiHcvus   cviflinwuoii,  ^^  ^  ^^  domestic  security." 

BooA,lectureronchemi8try,8cnt alettcr  ,^  ^^^^  ^^  ^^  ^^  ^^^^    ^  ^. 

to  the  Lord  Mayor,  u  which  he  ob-         avoidable  , 2S 

•■n^^  •—  Apparel  ignited  on  the  pwson  (7  fittal)     12 

"  My  attention  was  more  particularly  called      Candles,  various  accidents  with 67 

to  the  subject  of  spontaneous  combustion  in  Ditto,  setting  fire  to  bed-curtains  (2 

1829,  from  the  circumstance  of  the  execution  fatal) 5S 

•f  a  young  man  named  James  Butler,  who       Ditto,  window-  curtains 4^ 

was  convicted  on  a  charge  of  setting  fire  to  a  Carelessness,  palpable  instances  of . . , .     24 

floor-cloth  manufactory.    After  his  execu-  Children  nlaying  with  fire  and  candles 

tion  1  became  acquainted  with  the  details,  (3  fatal; 16 

and,  after  most  closely  and  carefully  inves-      Ditto,  lucifer  matches 5 

tigating  the  subject,  came  to  the  conclusion      Fires,  sparks  from  (2  fatal) 16 

tiiat  he  was  an  innocent  victim  of  the  law,  in  Ditto,  lundled  on  hearths  and  in  other 

which  view  I  was  supported  by  my  friend  improper  places    7 

the  late  Dr.  Gordon  Smith,  then  professor  of  Fire-neat,  application  of  to  various  pur- 
medical  jurisprudence  at  the  London  Uni-  poses  of  manufacture  and  trade  (1 

▼ersity  College,  Dr.  Birkbeck,  and  several  fatal    31 

other  scientific  men.  Firework  miJdng 1 

"The  cases  under  which  spontaneous  com-      Flues,  foul 59 

hnstion  of  animal  and  vegetable  substances      Ditto,  blocked  up 9 

will  take  place  are  such  as  no  ordinary  sa-       Ditto,  overheated 27 

facity  can  fbresee  nor  prudence  prevent      Friction  of  machinery 3 
n  the  official  reported  list  of  fires  the  ma-       Fumigation,  incautious    9 

jority  of  causes  are  unknown,  whilst  another      Furnaces  overheated,  &c 15 

huge  portion   are   only  conjectural.      The  Gas,  sundry  accidents  from  escape  of. .     22 

science  of  chemistr]^  may,  however,  advan-  Ditto,  escaping  from  street  mains  ....       5 

tageously  lend  its  aid,  and  some  of  its  in-  Ditto,  accidents  fh>m  carelessness  in 

Testigations  on  the  subject  have  been  matters  lighting  of 13 

of  high  interest    The  most  memorable  in-       Ditto,  in  repairing  fittings    7 

stance  on  record  is  that  of  a  series  of  fires      Illununation 1 

which  took  place  at  St  Petersburgh  in  1780      Intoxication  (1  fatal)    5 

and  1781,  when  a  frigate  with  several  other      Lamps,  sparks  from 8 

Tessels  and  houses  were  destroyed,  supposed      Lime,  heating  of   2 

to  have  been  the  work  of  an  incendiary.     A  Linen,  &c.,  airing  before  fires  (1  fktal)     25 

•dentific  commission  was  appointed  by  the  Lucifer  matches,  making  of  (1  fatal)     10 

Bnaaian  government  to  inquire  into  the  sub-      Ditto,  using  of 8i 

ject,  who  found    that  the    self-enkindlinff       Oven,  defective,  overheated,  &c 19 

substances  were  charcoal,  hemp,  and  oil.       Shavings,  loose,  ignited    , 27 

In  1757  the  Royal  Dockyard  at  Brest  was      Steam-engine,  locomotive    2 

nearly  destroyed  by  spontaneous  combustion      Spontaneous  ignition  of  Coals 2 

tddng  place  in  the  rope-yard,  when  some  — 

of  the  old  workmen  declared  that  the  same  Carried  forward 599 

&nag  had  happened  some  years  ago,  but 
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Brought  forward 55S  unhurt.    The  eyuleuce  of  Mr.  T.  W. 

Spontaneous  ignition  of  Cotton  waste  ..      2  Seppinffwell,  before    the   coroner,  was 

Dung 2  most  affecting? :— "  I  slept,"  said  he  "  in 

^*y    I  the  front  attic.      Hearing  Mr.  Clarke 

*r*^^ "  calling  out»  I  opened  my  door,  but  was 

aft^«^  »«^.t.^f<.^  jBi.«     *^    iz  almost  suffocated  by  the  hot  smoke.     I 

otOTeS)  07erneatea,  «c lo  v    ^  ^u    j             j  '         j  *i.        •   j 

Dryiiur  ..   4  shut  the  door,  and  opened  the  winaciw. 

Portable  '!!!!!!!!'*.!!.'.!!*.!     U  *^^  ^*^  °^  *^®  ^^^^  ^^^^^  ^  '^'^^  nearly  suffo* 

Pipe  .....*.'.'*  * ,' , .'  .*.' .*  * . ' .' .' ' ,*    13  cated.    I  then  went  in,  and  shut  down 

Hot  air 5  my  window,  and  gave  myself  up  for  lost. 

Suspicious 11  T,  however,  rallied  myself,  and  dressed 

Tobacco  smoking 9  .  in  my  trousers,  waistcoat  and  coat,  and 

Wilful    9  taking  my  watch  from  under  my  pillow, 

rushed  to  the  window  again,  got  out,  and 

„  ,.            ,  ,,  ^    ,,                            ^^  was  assisted  along  the  cornice  into  the 

Undiscovered  (o  fatal) J^  „g^t  house  by  the  police.     I  saw  Mr. 

Marr  (one  of  the  deceased)  leaning  out 

^  of  the  next  window,  and  spoke  to  him. 

^^    ,      .         .       .                     -  I  could  see  three  engines  in  the  street 

Of  the  foregoing  fires,  twenty- three  ^eady  to  work  but  there  was  no  water 

have  been  attended  with  fatal  conse-  foj.  twenty  minutes  " 

guences,  a  much  greater  number  than  xhe  mutilated  remains  of  Mr.  Cowley 

m  the  year  previous,  although  the  num.  were  discovered  in  the  afternoon  ofThurs- 

ber  of  lives  lost  is  not  quite  so  great.   X,  day,  lying  between  the  ruins  of  the  first 

w^  If,"  ,   .  **^®  ^w  '^'^,*^1^  *>^^^«®^'.  and  second  floor;  and  on  the  foUomng 

at  Mr.  Clarke's,  33,  Marylebone-street,  niorning,those  of  Mr.  Marr.     From  the 

two  lives  were  lost,  the  sufferers  beinff  position  in  which  his  body  was  found,  it  is 

Mr.  John  Marr,  cashier  to  the  United  supposed  that  he  had  endeavoured  to 

Kingdom  Assurance  Company,  aged  46 ;  ^ush  down  the  burning  staircase,  and  was 

and  Mr.  Joseph  Cowley,  cerk  to  Messrs.  ^jtii  it  precipitated  to  the  basement. 

Stultz  and  Co.,  aged  35.      The  alarm  xhe  jury  returned  a  verdict  "that  the 

was  first  raised  by  Mr.  Clark,  who  ran  deceased  had  been  burnt  at  a  fire  which 

out  of  the  shop  m  his  night  clothes  and  occurred  at  the  house  of  Mr.  Clarke,  in 

rang  the  bell  at  the  County  engine  sta-  Marylebone-street,  but  how    that  fire 

tion,  two  doors  off;  he  then  returned  originated  there  was  no    evidence    to 

mto  the  house  to  get  his  clothes,  having  show."     The  jury  further  said  "  that 

done  which,  he  found  he  could  not  again  t^eir  best  thanks  were  eminently  due  to 

repass  the  middle  parlour  for  the  flames,  ^^  poUcg  ^y  their  meritorious  exertions 

and  he  got  out  of  a  back  window  into  j^  the  preservation  of  three  human  lives, 

the  yard.     He  then  ascended  to  the  first  ^^q  ^quj^j  mogt  probably  have  perished 

floor  window  and  got  out  the  female  ser-  j^  t^jg  flames  but  for  their  exertions; 

▼ant.     In  the  mean  time  a  number  of  and  to  them  and  the  firemen  for  their 

police  constables,  with  Inspector  Gov-  prompt  services  and  eflScient  attention." 

mgton  at  their  head,  arrived  from  the  fjad  the  County  fire-office  been  provided 

^on-house  in  Vine-street,  and  exerted  ^ith  portable  ladders,  as  all  the  brigade 

themselves  most  meritoriously.     Two  engine  stations  are,  it  is  pretty  certam 

of  the  lodgers  were  rescued  with  the  nt-  that  no  life  would  have  been  lost ;  as  it 

most  difficulty  from  the  upper  part  of  ^as,  no  fire-escapes  or  ladders,  either 

the  premises  by  the  police.  Immediately  parochial  or  others,  were  forthcoming, 

after  this,  the  cries  of  the  errand  boy.  The  Times  newspaper,  commenting  on 

who  slept  in  the  kitchen,  were  heard  the  catastrophe,  said,  "In  this  case  two 

below  the  area  railings  ;  crow  bars  were  ijves  were  lost  by  this  delay,  and  those 

instantly  procured,  but  the  heat  from  the  ^^o  were  so  fortunate  as  to  escape,  owe 

shop  was  so  great  that  the  railings  could  their  preservation  merely  to  the  exertions 

not  be  got  up.      Inspector  Cavmgton  of  their  neighbours  and  the  poUce.  The 

and  his  men  got  into  the  next  area  and  fire-escapes  which  have  been  so  assidn- 

commenced  breaking  a  hole  through  the  oug|y  puffed,  were  not  to  be  found,  and 

wall  which  divided  it  from  Mr.  Clarke's,  not  even  a  ladder  could  be  procured, 

sndeventnaUydrewthepoorladthrongh,  ^hen  even  such  aid  would  have  beea 
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qtdte  suflScient    Surely  this  should  not 
bappen  in  such  a  city  as  London." 

Within  three  weeks  after  this,  Tiz.»  on 
the  7th  of  June,  another  fatal  fire  took 
place  in  the  house  of  Mr.  Price,  in  Ivy- 
lane,  Newgate- street.  It  appeared  that 
two  of  the  City  police  first  detected  the 
smell  of  fire,  but  instead  of  sending  off 
immediately  for  proper  assistance, passed 
up  Ivy-lane  into  Newgate-street,  search- 
ing as  they  went.  In  the  mean  time  the 
fire  was  discovered  to  be  burning  in  Mr. 
Price's  shop  by  a  casual  passer  by,  who 
instantly  raised  an  alarm.  Mr.  Sinfisld, 
with  his  wife  and  child,  who  slept  in  the 
second-floor  front  room,  on  being  roused 
opened  his  door  to  go  down  stairs,  but 
was  in  a  moment  met  by  an  ascending 
column  of  smoke  and  heated  air  which 
burnt  his  eyebrows  and  whiskers.  He 
then  threw  up  the  front  window,  and 
the  two  policemen  having  returned  to 
the  spot,  one  of  them  (8erjeant  Morris) 
took  off  his  great  coat,  and  directed 
those  above  to  jump  out.  Mr.  Sinfield 
first  threw  out  his  child  which  was  safely 
caught  in  the  coat;  he  then  got  out  and 
stood  on  a  projecting  ledge  of  brick- 
work beneath  the  window,  to  which  he 
subsequently  hung  by  his  hands,  break- 
ing the  first  floor  windows  with  his  feet, 
upon  the  frame  of  which  he  rested  for  a 
minute,  then  dropped,  and  was  caught 
in  the  coat.  His  wife  next  followed  his 
example,  but  fell  first  on  the  top  of  the 
shop  front,  and  then  into  the  coat.  An 
apprentice,  17  years  of  age,  slept  in  the 
second  floor  back  room  with  three  of 
Mr.  Price's  sons,  the  eldest  of  whom 
roused  him  on  discovering  the  fire.  1'he 
three  children  ran  up  stairs  screaming 
to  the  back  attic,  where  their  fatlier 
slept;  the  apprentice  followed  them,  but 
went  into  the  front  room ;  as  he  ran  up 
stairs  the  smoke  was  so  hot  as  to  scorcn 
him.  On  getting  into  the  front  room 
he  opened  the  window  and  got  on  to 
the  parapet,  from  whence  he  was  taken 
into  an  adjoining  house.  Mr.  and  Mrs. 
Price  with  two  children,  one  four  years 
old  the  other  two,  slept  in  the  back 
atdc,  in  which  there  was  a  trap-door 
communicating  with  the  roof;  on  being 
roused  from  his  slumbers,  Mr.  Price 
succeeded  in  getting  through  the  trap- 
door, and  his  youngest  child  was  handed 
up  to  him  by  his  wife.  It  is  supposed 
that  Mrs.  Price  was  in  the  act  of  handing 
up  the  second  child^  when  the  three 


boys  from  below  entered  the  room,  and 
unfortunately  neglected  to  close  the  door, 
which  allowed  the  heated  air  to  rush  in 
and  they  were  all  overpowered,  and  in- 
stantly suffocated.  Mr.  Price  was  over- 
powered by  the  hot  smoke  rising  throuffh 
the  trap-door,  and  was  only  roused  by  the 
approaching  flames,  he  then  crawled  over 
the  roofs  of  three  or  four  houses  and 
was  taken  in  bv  a  neighbour.  As  soon 
as  the  firemen  had  extinguished  the  fire» 
the  remains  of  some  human  beings  were 
discovered  dangling  between  some  of  the 
burnt  rafters  of  the  upper  portion  of  the 
building;  these  were  the  bodies  of  three 
children,  and  from  the  position  in  which 
they  were  found,  it  was  evident  they 
perished  embracing  each  other.  Soon 
after,  the  body  of  their  unfortunate  mo- 
ther was  found  among  the  ruins  in  the 
basement  of  the  building,  with  the  re- 
mains of  the  other  child  clinging  to  her 
breast. 

The  coroner's  inquest  brought  in  a 
verdict,  "  that  the  unfortunate  deceased 
persons  were  burnt  to  death  at  the  late 
fire  at  Ivv-lane,  but  how  such  fire  ori- 

S'nated- there  was  no  evidence  to  show." 
rasiderable  discussion  took  place  at 
the  inquest,  on  the  non-attenoance  of 
the  parish  fire-ladders,  which  were  proved 
to  be  very  cumbersome,  not  easily  acces- 
sible, and  wholly  unfit  for  the  purpose. 
An  improper  delay  of  fifteen  minutes, 
was  also  allowed  to  elapse  between  the 
discovery  of  the  fire,  and  the  alarm  being 
given  at  Watling-street  (the  nearest)  en- 
gine station.  Wiih  respect  to  fire- 
escapes,  however,  the  unfortunate  family 
had  the  best  of  escapes,  viz.  an  easy 
access  to  the  roof  from  their  chamber, 
by  which  they  would  all  doubtless  have 
escaped  had  the  entrance  of  the  smoke 
been  prevented  by  closing  the  fatal  door. 
Had  the  police  been  provided,  as  they 
should  have  been,  with  some  suitable 
means  of  assistance,  the  rescue  of  Mr« 
Sinfield  and  his  family  might  have  been 
effected  much  more  pleasantly  and  with 
much  less  danger.  As  it  was  their  exer- 
tions were  highly  creditable  to  them. 

Nine  days  after  this,  that  is,  on  the 
I6th  June,  at  the  tremendous  confla- 
gration which  is  supposed  to  have  began 
at  St.  Andrew's  Wharf,  Wapping,  ano- 
ther loss  of  life  occurred,  and  it  was 
almost  a  miracle  that  there  were  not 
three  sufferers,  instead  of  one.  When 
the  fire  was  first  discovered,  it  was  rag- 
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ng  f  orioasly  in  tbe  wharf,  and  alto  in 
the  hoase  of  Mr.  Dark,  a  baker.  In 
a  few  minutes  two  females  in  their  night 
clothes  appeared  on  the  roof,  calling  for 
asnstance.  Coats  were  held  out,  and  dU 
rections  given  to  the  girls  to  throw  them* 
aelres  down,  but  they  did  not  comply ;  the 
flames  were  fast  approaching  them,  and 
they  made  an  ineffectual  effort  to  climb 
up  to  the  nest  building,  which  was  muck 
higher  than  the  one  they  were^on.  Mr. 
Holiiday,  a  neighbour,  seeing  this,  as* 
cended  to  the  roof  of  the  next  house  and 
drew  them  up,  and  they  were  conveyed 
in  a  state  of  insensibihty  to  a  place  of 
safety.  They  were  the  servants  of  Mr. 
Reynolds ;  one  of  them  had  her  hands 
slightly  burnt,  the  other's  were  much 
bnused.  Mr.  Francis  Hewson,  nephew 
and  principal  clerk  to  Mr.  Reynolds, 
the  proprietor  of  the  wharf,  also  slept 
in  the  iiouse.  He  was  aroused  by  the 
workmen,  who  told  him  the  house  was 
on  fire;  he  got  up,  and  hastened  down 
staira,  but  while  endeavouring  to  save 
his  Uncle's  books  his  retreat  was  cut  off 
by  the  advancing  flames,  and  he  perished. 
His  body  was  aiterwards  dug  out  of  the 
ruins,  and  a  coroner's  inquest  held,  when 
a  verdict  the  same  as  in  the  former  in- 
stance was  returned. 

The  next  fatal  fire  occurred  on  the 
12th  of  September,  at  the  well  known 
nublic-house  the  **  Jacob's  Well,"  in 
Milton-street,  Fore*8treet,  in  the  occu* 
patioir  of  Mr.  William  Vanderstein. 
About  a  quarter  past  one,  as  the  police 
constable  on  doty  in  Milton-street  was 
passiDg  the  house,  his  attention  was 
directed  by  some  passers  by  to  a  strong 
light  which  was  visible  through  the  fan- 
light of  the  shop-door.  There  being 
neither  knocker  nor  bell  to  the  house, 
the  policeman  drew  his  staff  and  knocked 
loudly  at  the  door,  when  a  loud  crash- 
ing of  glass  drew  his  attention  to  the 
back  of  the  premises,  which  he  reached 
by  running  up  FhillipsVcourt.  Here 
he  found  the  flames  pouring  forth  from 
a  large  skylight  over  a  parlour  attached 
to  the  back  of  the  premises.  An  alarm 
was  instantly  raised  throughout  the 
neighbourhood,  and  within  five  or  sis 
minutes  a  party  of  the  city  police  from 
the  Cripplegate  station-house  arrived  on 
the  spot,  up  to  which  time  none  of  the 
inmates  of  the  "Jacob's  Well'^  had 
been  seen.  The  police  most  impru- 
dently broke  open  the  shop  doors,  when 


the  fire  was  found  raging  from  the  bar 
backwards,  and  from  the  draught  now 
afforded,  burnt  upwards  with  tenfold 
fury.  The  inmates  at  the  time  were  Mr. 
Vanderstein,  J.  W.  Blake  the  pot  boy, 
Jane  Gross  the  bar-maid,  and  Mr. 
Thomas  Newman,  a  lodger,  the  tw« 
latter  of  whom  perished.  Mr.  Vander« 
stein  slept  in  the  second- floor  front, 
and  the  bar-maid  in  the  back  room ;  the 
|M>t-boy  in  the  third-floor  front,  and  Mr. 
Newman  in  the  back  room  on  the  same 
floor.  Mr.  Vanderstein  stated,  that  he 
and  his  lodger  retired  to  bed  about 
twenty  minutes  before  one,  leaving  all 
below,  as  he  thought,  perfectly  safe;  he 
had  got  into  bed  and  was  nearly  asleep 
when  he  was  awoke  bv  a  little  do^  which 
was  at  his  bed  room  door.  Having'got 
up,  he  gave  an  alarm  to  the  other  in- 
mates, and  made  his  escape  to  the  roof  of 
the  house,  from  whence  he  was  rescued 
by  means  of  ladders  subsequently  brought 
from  the  builder's  workshops  of  Mr. 
Mackenzie,  in  Star-court.  The  pot-bov 
was  awoke  by  his  master  calling  '*  Tom, ' 
to  Mr.  Newman;  he  jumped  out  of  bed, 
opened  his  door,  and  saw  flashes  of  fire 
on  the  staircase.  After  vainly  endeavour, 
iog  to  arouse  Mr.  Newman,  whose  door 
was  bolted  inside,  lie  was  compelled  to 
escape  by  the  parapet.  The  brigade  en- 
gines from  Whitecross- street  and  other 
stations  were  on  tbe  spot  and  at  work 
within  a  few  minutes,  and  soon  succeeded 
in  extinguishing  the  flames.  The  damage 
done  to  the  premises  was  less  than  might 
have  been  expected ;  the  back  part  of  the 
house  and  a  small  part  of  the  roof  was 
destroyed,  but  most  of  the  floors  were 
standing.  On  entering  the  second-floor 
front  room,  which  was  but  slightly  in- 
jured, the  firemen  found  the  body  of  the 
bar-maid  in  her  night  clothes,  with  her 
legs  bent  upon  Mr.  Vanderstein's  bed, 
and  her  head  << crooked"  underneath 
the  bedstead.  The  upper  part  of  her 
body  was  enveloped  in  a  blanket  and 
sheet;  her  feet  and  legs  only  were 
slightly  burned,  and  it  was  quite  evident 
she  had  died  from  suffocation.  She  had 
undressed  in  her  own  room,  but  had  not 
entered  her  bed.  The  body  of  Newman 
was  found  on  the  third-floor,  at  the  door 
of  the  pot-boy's  room. 

Upon  investigating  the  circumstances 
connected  with  this  melancholy  cataa- 
trophe  before  the  Coroner,  it  appeared 
that  the  keys  of  the  parish  fire- ladders. 
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which  are  kept  at  Cripplefjrate  Church, 
were  hung  up  in  the  police  station  ad- 
joining ;  nevertheless^  the  party  of  police 
proceeded  to  the  fire  empty-handed,  and 
it  turned  out  that  in  the  printed  regula- 
tions issued  to  the  police  for  their  guid- 
ance in  case  of  fire,  they  were  merely  "  to 
raise  an  alarm,  to  send  to  the  station  and 
engine  houses,  and  to  the  turncock  of 
the  district."  Several  of  the  jury  ex- 
pressed their  opinion  that  the^  regula- 
tions were  extremely  defective,  m  they 
held  out  no  protection/or  life,  which  was 
of  far  greater  importance  than  property. 
The  foreman  of  the  jury  strongly  cen- 
sured the  police  for  resorting  to  the 
dangerous  practice  of  breaking  open  the 
lower  part  of  the  building  before  the 
arrival  of  the  fire-engines,  which  greatly 
increased  the  current  of  air,  aad,  con* 
sequently,  the  danger  of  Uie  inmates. 
The  jury  ultimately  agreed  to  the  fol- 
lowing verdict : — **Burn«d  by  the  house 
taking  fire ;  but  that  there  was  no  evi- 
dence how  the  fire  originated ;  and  the 
jury  are  of  opinion  that  the  loss  of  life 
might  have  been  prevented  if  fire-ladders 
or  fire-escapes  had  been  at  hand." 

On  the  14th  of  December,  Chelsea 
was  the  scene  of  a  most  destructive  and 
fatal  fire.  At  half  past  two  o'clock  in 
the  morning,  a  fire  was  found  by  the 

{)olice  to  be  raging  most  furiously  in  the 
owcr  part  of  the  extensive  premises, 
long  known  as  the  White  Horse,  public 
house,  in  Church- street,  Chelsea.  It 
stood  on  the  west  side  of  Church-street, 
nearly  opposite  the  church,  and  was 
composed  of  timber  work  and  plaster, 
with  a  heavy  tiled  roof.  On  the  front 
extended  three  long  windows,  divided 
into  many  lights  by  transoms  and  mul- 
lions,  and  glazed  in  quarries.  Its  en- 
trance was  embellisheKi  with  two  gro- 
tesque brackets,  formed  of  figures  re- 
presentmg  satyrs  wearing  turbans ;  and 
nere  for  many  a  live  long  day, 

*'  They  kept  their  impious  torbans  on  trithovt 
Good  morrow  to  the  sun." 

The  rearward  of  the  premises  was  em- 
bellished with  two  large  carved  figures, 
particularly  curious ;  one  representing  a 
female  satyr  with  a  bag*pipe,  the  other 
being  a  grotesque  figure  with  wings. 

A  gateway  led  into  a  court-yard  which 

htjd  at  one  time  buildings  connected 

with  the  inn,  extending  round  it. 

A  aign  of  a  white  hone,  in  an  oma- 

Btod  carved  frame,  hung  over  th^ 


fvoni  entrance  bearing  the  date  of  1509* 
but  we  may  safely  date  the'  erection  at 
about  1560.* 

On  the  discovery  of  the  fire  the  atten* 
tion  of  the  bystanders  was  direeted  to 
the  presevation  of  the  inmates ;  in  a  few 
minutes  Mr.  Bale,  the  landlord  of  t||,er 
house  appeared  at  one  of  the  first-floor 
windows,  from  whence  he  dropped  safely 
into  the  street.  Mrs.  Winter,  the  lato 
landlady  of  the  premises,  who  was  stay- 
ing there,  followed  Mr.  Bale's  example, 
but  with  lees  success,  receiving  some 
severe  injuries  from  her  fall.  A  Mrs. 
Whitdiall  next  appeared  at  the  adja* 
cent  window  with  three  children,  which 
she  dropped  to  those  below;  and  then 
descended  herself  in  safety.  Two  young 
men  named  Hall  and  Bnrchell  next 
emerged  from  one  of  the  upper  windows 
and  got  on  to  the  sign-board,  from 
which  they  were  ultimately  rescued  by 
ladders  brought  from  the  premises  of 
Mr.  Davis,  a  builder.  The  fire-ladders 
kept  under  the  church  directly  opposite 
were  found  chained  and  locked,  and 
totally  unavailable  at  this  crisis.  The 
engines  were  promptly  on  the  spot  and 
in  full  operation,  and  being  judiciously 
placed,  a  powerful  stream  of  water  was 
poured  in  all  directions  upon  the  furious 
element,  and  by  five  o*clock  the  fire  was 
extinguished.  By  this  time  it  became 
known  that  Mr.  James  Bale,  a  young 
man  25  years  of  age,  who  had  come  on 
the  previous  evening  to  visit  his  brother 
(the  landloid)  had  perished  in  the  flames. 
On  searching  the  ruins  the  flremen  soon 
found  his  mutilated  remains.  Mr.  James 
Hall,  who  was  in  bed  with  the  uoforta- 
nate  deceased  in  one  of  the  top  rooms, 
states  that  he  had  just  dropped  into  his 
first  sleep  when  he  was  awi^e  by  the 
deceased  calling  out  fire,  when  he  jumped 
oat  of  bed  and  ran  down  stairs;  Uie 
smoke  was,  however,  so  dense  that  he 
could  get  no  farther  than  the  landing  of 
the  first-floor,  where  he  ran  against  some 
person,  which  f  roved  to  be  Mr.  Bnr- 
chcli,  they  returned  up  stairs,  ami  got 
out  at  the  front  window  on  to  the  si^- 
board.  From  the  state  of  alarm  in  whidi 
Mr.  Hall  was  at  the  time,  he  did  not 
know  whether  the  deceased  (who  was 
intoxicated  when  he  retired  to  rest)  Mm 

*  A  verr  anterestiiif  aecount  of  this  **  antifliit 
hostelrie,'^  trith  engrannn  of  the  front  and  back 
of  the  premise*,  may  be  found  in  No.  1(M3,  of  tho 
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lowed  ham  w  Bot>  or  wboiber  he  ev«r 
gel  out  of  bed.    At  tbo  ooroner^s  in* 
wamt,  the  pdiee  consttMe  wko  wee  Ae 
mt  penon  at  the  oateida  of  the  houeo 
lAnr  tfao  dieeoveiy  of  the  fire>  steted, 
dwt  it  then  appeared  to  he  m  the  tap« 
non»  hot  in  leee  than  fiye  minirtee  it 
eMteaided  to  the  bar  and  parkrar,  and  all 
over  tiko  hoiue.    He  eanght  the  innatea 
aothey  deaeended  from  the  whudowB,  and 
kmd  W9i  the  pairnh  ladders,  wMeA  were 
efpoeite,  beem  ekamed  «o,  the  deeeaeed'e 
iffem§ktha»6beem4avedl  There  was  also 
»  delay  in  getting  out  the  parish  engine, 
ae  the  hey  of  the  gate  coolanot  be  found. 
The  jury  atrongly  conuaentcd  on  Ao 
detay  in  getting  tne  pwiah  ladders,  and 
in  me  absence  of  other  endence,  re* 
tomed  a  yerdict,  ''That  the  deceased 
vaa  accidentally  burned  in  a  fire,  which 
occ»red  at  the  sign  of  the  White  Horse 
m  Church^atreet,  but  how  it  waa  occa- 
sioned there  was  no  evidence  to  show/' 
Of  the  remaining  fatal  fires,  one  waa 
on  the  39th  of  July,  when  a  man  waa 
kiHed,  and  two  other  persona  seriously 
hunt,  by  an  explosion  of  composition  at 
Mesars.   Graham    and    DaTis'  lucifer- 
BStch  manulaetory.  Primrose^  street,  Bi- 
ahopgate-street.     Another,  August  10, 
at   Mrs.  McCarthy's  dwelKng  house. 
No.  6,  Field-lane,  Holbom,  when  a  back 
room  on  the  second  floor,  ocfopied  l^ 
Mary  Campbell,  a  married  woman,  sged 
60,  waa  wilfully   fired,  by  the  intro- 
duietion  of  a  lighted  match  through  an 
aperture  in  the  partition,  which  set  fire 
lo  seme  linen  hanging  on  a  line.    The 
occupier  of  the  room,  on  the  first  alarm 
of  fire,  jumped  out  of  the  window  into 
the  yara,  altnough  assured  there  was  no 
danger;  she  br^e  her  left  ande,  which 
Intimately  caused  her  death  in  St.  Bar- 
Aolomew*s  Hospital,  whither  she  was 
taken. 

December  26,  at  the  fire  which  oc- 
curred at  ike  sugar  refinery  of  Messrs. 
Goedhart  and  Son,  in  Ratdifie  Highway, 
Robert  Loader,  a  fireman  was  buiried  by 
the  fall  of  one  of  the  walls^  tmd  received 
auch  serious  injuties,  that  he  expired 
five  days  afterwards  in  (hxfn  Hospital. 
Of  the  remaining  fatal  fires,  £ve  were 
oceasioned  by  the  accidental  ignition  of 
bed  curtains,  and  ten  from  the  ignition 
e£  wearing  apparel  upon  tho  person. 
(K  the  latter  class  or  accidents,  it  is 
dnndfui  to  cootemplata  the  increaae. 
By  a  return  from  tne  Oty  and  Liberty 
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of  Weatminster,  it  mpears  that  during 
the  last  twelve  montns  no  lesa  than  loS 
diUdren  have  been  burnt  to  death  in 
that  district,  chiefly  owing  to  their  pa- 
rents leaving  them  alone  in  a  room  witk 
a  fire  in  it.  Of  this  number  about  foui^ 
fifths  were  girls,  and  the  remainder  bova 
This  ariaea  from  the  difference  of  tas 
dothing  between  boys  and  girls.  When 
the  boys  have  been  burnt  to  death,  it  has 
been  chiefly  owing  to  wearing  pinaforetk 
In  a  ffreat  many  of  the  casea  the  acc^ 
dents  nave  occurred  from  the  children 
getting  on  a  chair  to  reach  something  ofiT 
the  mantel- piece,  when  their  clothes 
easily  ignite. 

"  Within  a  few  months  only  at  this  period 
of  the  year  the  noinber  of  children  falling  a 
•  sacrifice  to  fire  is  truly  appalling.  Except 
to  persons  whose  occupation  leads  them  to  a 
personal  knowledge  of  the  incalcnlahlennm- 
her  of  Utcs  lost  in  this  way,  it  is  haidlj 
known  to  the, public  that  the  evil  is  so  ex» 
tensive;  indeed,  though  accounts  are  con- 
tmually  appearing  in  the  newspapers  of  ac- 
oidonts  to  children  from  fire,  and  of  a  &tal 
desen^tion,  yet, '^notwithstanding  the  frs- 
quenoy  of  these  announcements,  they  only 
represent  a  Utht  of  the  actual  number.  The 
writer  of  this  has  frequently  known  that  no 
fewer  than  four  children's  bodies  have  been 
lying  in  one  hospital  at  the  same  time,  await- 
ing the  result  of  coroners  inquests,  and  the 
verdict  of  the  jury,  in  such  cases  may  always 
be  anticipated  as  "  Accidental  Death,"  And 
vet  it  is  frightful  that  so  many  lives  should 
be  forfeited  from  want  of  proper  precautions 
being  takra  to  preserve  them.  In  almost 
every  instance  of  this  sort,  it  turns  out  in 
evidence  that  the  little  sufferers  have  met 
with  the  accidents  during  the  temporary  ab^ 
sence  of  the  parents  from  home,  and  the  age^ 
of  these  poor  children  seldom  exceed  five 
ears,  though  it  often  happens  that  two  years 
tave  not  passed  over  their  ncads.  The  greater 
number  of  children,  who  fall  victims  to  this 
calamity  are  generally  the  ofispring  of  the 
working  and  poorer  classes  of  society  whoee 
business  takes  them  from  their  homes,  and 
many  of  whom  are  obliged  to  leave  their 
chiknen  without  care  or  protection,  while 
themselves  go  into  the  streets  to  procure  the 
means  of  aubeistence.  Now,  considering  the 
vast  number  of  charitable  institutions  with 
which  this  "great  metropolis"  abounds, 
would  it  not  be  very  easy  to  form  societies  in 
various  parts  of  it,  by  which  this  dreadful 
sacrifice  of  human  life  might  in  some  degree 
be  avoided?  "Pirvention  is  better  thau 
cure,"  and  therefore  it  would  be  a  much 
more  worthy  object  to  aid  in  the  prevention 
of  these  diiefnl  calamities  rather  than  to  li- 


l 
ni 


Digitized  by  VjOOQIC 


164 


LONDON  FI&Eft  IN  1840. 


mit  the  means  merely  to  rendering  asristance 
when  the  accidents  have  occurred,  and  which 
assistance  in  nine  cases  out  of  ten  proves  of 
no  avail.  Mr.  Wakley,  the  Coroner,  once 
suggested  at  an  inquest  that  societies  of 
ladies  ought  to  he  formed  in  the  poor  neigh- 
hourhoods  ahout  town,  to  furnish  those  per- 
sons, whose  necessities  required  them,  with 
Are  guards,  so  that  when  they  were  obliged 
to  leave  their  children  alone,  these  might 
affi>rd  them  security  from  danger;  for  al- 
though the  article  itself  may  be  of  trivial  cost, 
yet  how  many  are  there  to  whom  such  a 
thing  is  entirely  beyond  reach.  This  sug- 
gestion is  a  valuable  one,  and  we  think  only 
requires  to  be  known  to  be  acted  upon,  and 
when  we  reflect  upon  the  readiness  with 
which  the  "  softer  sex"  come  forward  in  the 
cause  of  humanity  to  alleviate  the  wants  of 
the  poor  it  almost  leads  us  to  feel  confident 
that  the  attention  of  some  of  our  fair  friends 
need  only  be  directed  to  the  subject  to  ensure 
it  a  favourable  consideration,  as  being  tlie 
likely  means,  at  least,  to  decrease  the  fright- 
ful number  of  innocent  children  who  are 
thus  aimually  hurried  into  eternity."* 

The  want  of  water,  as  already  noticed, 
has  been  severely  felt  on  several  occa- 
sions of  fire ;  it  has  most  frequently  arisen 
from  the  turncock  not  ha\nng  been  called 
in  proper  time,  rather  than  from  any 
neglect  or  want  of  alacrity  on  the  part 
of  this  functionary,  or  from  any  want  of 
capability  on  the  part  of  the  water  com- 
panies to  supply  a  quantity  equal  to  all 
ordinary  emergencies.  At  large  fires, 
it  sometimes  happens,  that  from  the  cir- 
cumstance of  a  number  of  powerful  en- 
gines working  around  one  spot,  a  local 
deficiency  arises.  The  greatest  mischief, 
liowever,  ensues  from  the  absence  of 
Tvater  enough  to  supply  the  first  one 
or  two  engines  on  their  arriyal,  for  which 
a  very  moderate  quantity  would  sufiice, 
and  the  presence  of  which  would — and 
continually  does — supersede  the  neces- 
eity  of  any  farther  quantity.  Neither 
the  public,  nor  their  paid  servants  the 
police,  take  a  right  view  of  this  subject, 
nor  can  they  be  made  to  understand  the 
paramount  importance  of  the  earliest 
intelligence  of  the  out-break  of  a  fire 
being  given  to  the  turncock  of  the  dis- 
trict. At  three  fires  within  the  last  six 
months  near  my  own  residence,  two  of 
them  very  serious  ones,  the  turncock  of 
the  district  knew  nothing  of  the  fires 
until  four  and  twenty  hours  after  their 
x>ccurrence  I    A  very  serious  delay  often 

•  From  the  Dispateh,  December  13, 1840. 


occars  in  finding  the  plugs,  even  when 
the  water  is  turned  on ;  arising  from 
the  want  of  marks  against  the  houses 
opposite  to  which  the  plugs  are  situated, 
the  neglect  to  supply  which  marks,  ex- 
poses the  churchwardens  of  parishes  to 
'  a  penalty  of  ten  pounds — one  half  going 
to  the  informer.  Oh !  that  the  common 
informers  would  take  up  this  trade — a 
rick  harvest  awaits  them!  And  great 
public  good  would  result  from  their  la- 
bours. A  little  more  liberality  on  the 
part  of  magistrates  and  parochial  ofli- 
cers,  in  the  apportioning  of  the  legisla- 
tive rewards,  both  to  turncocks  and 
firemen,  whenever  they  have  exhibited 
great  promptitude,  and  withholding  them 
upon  any  occasion  where  culpable  neg- 
lect was  proven,  would  operate  most 
beneficially  for  the  public  weal.  The 
present  miserable  practice  of  cutting 
down  the  rewards  to  the  lowest  possible 
amount  upon  all  occasions,  or  the  still 
more  absurd  and  reprehensible  custom 
of  increasing  the  rewards  in  proportion 
to  the  extent  of  damage  done  by  the 
fire,*  cannot  be  too  strongly  reprobated. 
These  rewards  are  almost  universally 
regarded  as  a  tax,  or  penalty  upon  the 
public,  which  should  be  reduced  to  the 
smallest  possible  sum;  instead  of  re- 
garding them,  as  they  were  intended  to 
be  by  ^he  legislature  —  rewards  for 
promptitude  and  exertion,  and  stimu- 
lants to  emulation  and  zeal.  The  false 
economy,  that  too  often  regulates  these 
matters,  actually  converts  that,  which 
was  intended  to  encourage  alacrity  and 
attention,  into  a  premium  for  apathy 
and  neglect. 

In  consequence  of  the  truly  distress- 
ing circumstances  attending  some  of  the 
fatal  fires,  and  the  manifest  deficiency 
of  practical  methods  of  averting  the  re- 
currence of  unnumbered  catastrophes  of 
a  similar  kind,  public  attention  has  dur- 
ing the^ast  year  been  a  good  deal  di- 
rected to  the  consideration  of  the  subject 
of  escape  from  fire.  The  expense  of 
maintaining  an  efiicient  establishment 


*  Inthoeventofaflrebreaking^outina  room, and 
tlic  prompt  attendance  of  the  firemen  confining  it 
to  that  limit,  magistrates  frequently  award  the 
bringers  of  the  three  first  engines,  lOs.,  b9.,  and 
28.  TO.  respectively  ;  with  28.  6d.  to  the  tumoock. 
But  let  the  firemen  be  a  little  later,  and  the  water 
later  aUU,  so  that  the  houie  is  fairlv  burnt  down, 
then  these  same  sapient  functionaries  will  award 
the  full  parliamentary  allowance  of  308.,  20s.,  and 
10s.  to  the  firemen  bringing  the  three  first  engines, 
and  lOs.  to  the  turncock ! 
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far  the  sole  purpose  of  protecting  life 
from  fire  would  be  so  enormousy  that 
the  idea  has  scarcely  even  been  enter- 
tained. The  polica  have  rather  been 
looked  to  as  the  body  by  whom  assist- 
ance should  be  rendered  upon  such  oc« 
casions;  and  when  we  look  back  upon 
the  exertions  they  have  successfully 
inadey  and  the  larj^e  number  of  persons 
they  have  rescued  within  the  last  few 
years— wholly  destitute  as  they  have 
been  of  all  mechanical  aids  and  appli- 
ances— there  is  good  reason  to  believe, 
that  if  provided  with  some  simple  and 
easily  applied  means  of  communicating 
^v-ith  the  upper  floors  of  houses,  compa- 
ratively few  fatal  fires  would  occur. 

When  the  new  system  of  day  and 
night  police  was  about  to  be  introduced 
into  the  city,  it  appeared  to  me  to  offer 
an  eligible  opportunity  for  annexing  to 
the  accustomea,  duties  of  this  force,  some 
provision  for  affording  every  possible 
protection  to  lives  and  property,  against 
fire  as  well  as  thieves.  Finding,  how- 
ever, that  at  that  time  the  attention  of 
the  city  authorities  was  fully  occupied 
in  remodelling  this  force,  and  in  regu- 
lating and  arranging  the  more  essential 
ordinary  routine  duties,  I  forbore  to 
press  the  subject  upon  their  attention 
oeyond  a  communication  embodying 
some  crude  suggestions,  which  appeared 
in  the  Mechanics'  Magazine  for  w  7th 
of  April,  183S.  In  the  course  of  last 
spring  the  new  system  was  in  full  and 
efficient  operation,  and  worked  so  admi- 
rably, that  I  flattered  myself  the  time 
was  at  length  arrived  when  the  subject 
of  fire  prevention  might  be  conveniently 
and  advantageously  taken  np.  Under 
this  conviction,  on  the  7th  of  May,  I  ad- 
dressed a  communication  to  D.  W.  Har- 
vey,  Esq.,  Chief  Commissioner  of  the 
City  Police,  calling  his  attention  to  the 
extreme  importance  and  advantage  of 
providing  the  police  with  some  means 
of  rendering  prompt  and  effectual  aid  in 
case  of  fire — suggesting  certain  appara- 
tus as  being  well  adapted  for  this  pur- 
pose—and offering  to  assist  in  carrying 
out  any  such  plan. 

The  receipt  of  this  communication 
was  not  acknowledged ;,  but  on  the  14th 
of  May,  just  one  week  afterwards,  the 
truly  melancholy  event  occurred  in  Ivy- 
lane,  which  I  have  already  fully  detailed. 
Upon  this,  I  wrote  the  Police  Commis- 
sioner requesting  to  be  informed  if  he 
had  received  my  communication,  and 


after  the  lapse  of  another  week  was 
favoured  with  a  reply,  informing  me  that 
both  my  letters  haa  been  duly  received, 
and  concluding  by  suting  that  the  *'  city 
authorities  were  not  disposed  to  entertain 
wy  suggestions*^ 

Feehng  that  I  had  no  right  to  const* 
der  either  the  mode  of  dealing  with  my 
correspondence,  or  the  reply  thereto* 
satisfactory,  I  addressed  myself  to  the 
Lord  Mayor,  enclosing  for  his  lordship's 
perusal  an  extract  from  my  communica- 
tion  to  the  Police  Commissioner,  embo- 
dying my  suggestions.  This  letter  his 
lordship  was  pleased  to  insert  in  the 
London  papers,  from  which  it  was  copied 
into  the  Mechanics'  Magazine"^  and  else- 
where. Close  upon  this  transaction  a 
petition  was  presented  to  the  Court  of 
Common  Council  by  Mr.  B.  Steill,t  com- 
plaining of  the  utter  inefficiency  of  the 
city  police  in  case  of  fire,  and  calling 
upon  the  Court  to  put  them  at  once  on 
such  a  footing  as  would  enable  them  to 
cope  with  these  calamities.  Mr.  Lott^ 
and  other  Common  Councilmen,  sup- 
ported the  prayer  of  this  petition,  and 
urged  the  absolute  necesFity  of  making 
proper  provision  for  such  cases.  The 
question,  after  much  opposition,  was 
ultimately  referred  to  the  Police  Com- 
mittee for  consideration.  Accordmgly, 
the  committee  held  several  meetings  at 
Guildhall,  and  summoned  before  Uiem 
a  number  of  persons  who  were  known 
to  have  suggestions  to  make,  or  inven« 
tions  to  exhibit.  Of  this  number  I  was 
not  one,  although  I  was  the  very  first  to 
agitate  the  measure,  and  professed  to  be 
in  possession  of  certain  practical  infor- 
mation on  the  subject,  as  one  to  which 
my  attention  had  been  directed  for  many 
years.  Happening  to  hear  one  evening 
that  such  a  meeting  was  to  take  place  on 
the  morrow,  I  took  care  to  be  there,  and 
exhibited  and  explained  to  the  commit- 
tee  the  apparatus  which  I  had  recom- 
mended in  my  letter  to  the  Police  Com- 
missioner, who,  being  present  at  the 
meeting,  produced  and  eulogised  my 
communication  descriptive  of  the  apoa- 
ratus  I  was  then  exhibiting,  and  handed 
it  over  to  the  committee  to  be  added  to 
their  other  documents  connected  with 
that  business.  Not  being  personally 
known  to  any  member  of  the  committee, 
the  system  of  exclusion  most  pertina- 
ciously pursued  towards  me  throughout, 

•  Vol.zxziii,pag«116. 
i  Ibid.,  pase  110. 
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hat  beta,  somen^ial  remarkable;  wlie- 
tber  it  origiimted  in  the  first  inataace  in 
overdgb^— from  hoatility  towards  me  as 
tlie  first  mover  in  this  obnojooiis  busi- 
neis  or  from  the  effects  of  external 
sinister  influence^  I  neither  know  nor 
care,  not  being  personally  interested  in 
the  matter.  None  of  the  measures  that 
have  emanated  from  the  committee  have 
manifested  such  a  superabundance  of 
wisdom,  as  to  warrant  them  in  despising 


talent  even  of  the  humbleat  order,  whe» 
snch  wer«  available.  They  eventually 
handed  the  subject  over  to  theur  Police 
Commissioner  and  Mr.  Braidwood,  whoi 
made  a  report,  which  appeared  at  page 
427  of  your  last  volume,  recommending 
the  adoption  of  the  portable  fire-escapo 
ladders  which  I  haa  exhibited  to  the 
committee,  as  also  the  sliding  ladders  of 
Mr.  John  GMgory. 
The  following  is  a  representation  of  the 


first  set  of  firc^acape  ladders  completed     of  Long  Acre,  which,  it  will  be  seen,  are 
for  the  City  Police  by  Mr.  Merry  weather,      very    compactly  stowed   upon  a  two- 
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wheeled  carriaflfe,  as  recomtnended  by 
me  in  the  Mechanics'  Mayurine,  for 
Norember  4th,  1837.  The  top  ladder  is 
fitted  mih  a  ptar  of  small  wheels  to  facili- 
tate the  raising,  as  also  a  safety  belt 
which  lies  within,  and  is  attached  to  the 
rope  by  a  spring  catch,  so  as  to  be  ex- 
changed, if  needful,  for  a  canvass  bag  or 
cradle  carried  beneath  the  ladders.  Four 
iron  uprights  rise  in  pairs,  on  either 
side  on  the  fore  and  after  part  of  the 
carriage,  between  which  thd  ladders  are 
stowed  edgeways ;  a  cross-bar  jointed  to 
one  of  each  of  the  uprights  comes  down 
upon  the  top  of  the  laadersand  holds  them 
tightW,  being  secured  to  the  second  up- 
right by  a  turn-buckle.  These  irons  are 
all  leathered  to  prevent  chafing.  A  small 
drag  handle  in  front,  slides  under  the 
carriage  bed,  so  as  not  increase  the 
length  of  the  machine  when  standing ; 
when  the  handle  is  drawn  out,  a  spring 
rises  and  secures  it  in  the  extended  form ; 
on  depressing  this  spring  the  handle  can 
again  be  returned  beneath  the  carriage. 
A  crow*bar  and  a  mattock  placed  be- 
neath the  carnage  complete  its  equip- 
ment. 

Gregory's  sliding  ladders  are  being 
manufactured  by  Mr.  Tilley,  of  Black- 
friars-road;  the  inventor's  interest  in 
these  machines  having  been  purchased, 
at  a  premium  of  fire  pounds  each. 

Immediately  after  the  fatal  fire  at 
Mr.  Clark's  in  Marylebone- street,  the 
inbabitants  of  St.  James's,  Westminster, 
had  several  nftetings,  and  formed  a  local 
association  for  preventing  the  recurrence 
cf  such  accidents;  they  purchased  one 
of  Wivell's  fire-escapes,  which  is  sta- 
tioned in  Piccadilly.  It  is  an  error, 
liowever,  (I  hoi>i'  it  will  not  prove  a 
latal  one)  to  supi^ose  it  possible,  that  so 
large  a  parish  can  be  efliciently  pro» 
Itetsd  by  any  ofie  escape. 

The  following  London  parishes  have 
adopted  one  or  more  sets  of  Merry* 
waather's  fire-escape  ladders :— vie. 

Alhallmrs,  St.  Alphage,  St.  Andrews, 
St.  Clements  Danes,  St.  Edmund  the 
King  and  Martyr,  St.  Katharine  Cd\^ 
nan,  St.  Leonard,  St.  Martins,  St.  Mary 
Islington,  St.  Mary  Abbots,  St.  Paaoras, 
St.  Sepulchre,  City,  St.  Sepulchre,  Mid- 
dkaav;  and  nearly  an  equal  nvmbor 
have  been  provided  by  various  noble-- 
men  and  genttemen  for  the  protection  of 
their  rwpective  naighboorhoode. 


At  the  beginning  of  last  year  a  new 
fire  engine  of  increased  power  was  added 
to  the  establishment,  and  attached  to  the 
head  station  in  Watling-street ;  it  has 
two  eight-inch  barrels,  and  was  first 
brought  into  action  at  Messrs.  Brand- 
ram's  fire  at  Deptford  (May  3rd),  where  it 
proved  eminently  useful,  as  it  has  also 
done  on  manv  subsequent  occasions. 
When  it  has  been  expedient  to  apply  a 
larger  column  of  water  than  eoiud  be 
thrown  by  the  ordinary  engines,  two  of 
them  have  been  coupled  together  and 
worked  out  of  one  branch  pipe,  by  which 
means  a  powerful  jet  has  been  obtained, 
compensating  for  the  absence  of  such 
powerful  engines  as  are  employed  at 
Belfast,  Liverpool,  Manchester,  &c. 

The  floating  engine  hitherto  moored 
ofi  Rotherhithe  having  become  dilapi- 
dated and  inefficient  from  its  great  age, 
it  has  been  broken  up  and  replaced  with 
the  new  one  described  at  page  313  of 
your  28th  volume.  In  place  of  the  lat- 
ter, a  new  one  has  been  built  for  the 
Southwark-bridge  station,  two  views  of 
which  are  given  on  the  front  page  of 
this  number,  the  one  sketched  from 
Bankside,  the  other  from  the  bridge.* 

It  consists  of  a  fine  iron  boat,  70  feet 
long  and  14  feet  wide,  built  by  Messrs. 
Ditchbum  and  Mare,  of  Blackwall. 
There  are  two  distinct  engines,  each 
having  two  nine-inch  barrels,  widi  the 
levers  so  pierced  as  to  make  8,  10,  or 
12-inch  strokes  at  pleasure;  the  deli- 
very mains  both  communicate  with  a 
slide  cock,  and  then  branch  oflT  to  two 
elbows  upon  deck  ;  so  that  either  one  or 
both  of  the  engines  can  be  worked  sepa- 
rately, or  the  two  can  be  worked  together 
through  one  hose.  The  main  shafts  run 
parallel  with  the  sides  of  the  boat,  each 
being  supported  upon  ^ve  substantial 
cast  iron  standards;  the  handles  lying 
in  the  same  direction,  leave  a  convenient 
passage  in  the  middle  of  the  deck,  and 
turn  up  at  each  end,  so  as  to  leave  free 
passages  around  them  when  not  in  use. 
To  affotd  room  to  work  the  engines,  the 
thwarts  on  either  side  can  be  let  down, 
and  are  supported  bj  an  ingenious  con- 
trivance, wnich  origmated  with  Mr.  J. 
Kitchin  (at  that  time  belonging  to  the 
Watling-street  station,  but  now  super- 
intendant  of  fire  engines  at  Port  Louis, 

«  Trro  ganffwaTs  rannlng  alongr  »tK>t«  Uie  engines 
are  omitted,  u  order  to  avoid  oonlUiion. 
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in  the  Maurilias).    la  the  accompany- 

A 


ing  engraving  A  is  a  section  of  one  of 
the  thwarts  hinged  to  the  deck  at  b; 
c  ef  is  an  iron  stay  moving  within  an  iron 
slide  partly  sunk  in  the  deck,  froin  which 
an  eye  rises  and  is  connected  to  another 
eye  fixed  to  the  thwart  by  the  bar  e.  On 
withdrawing  the  bolts  by  which  the 
thwarts  are  kept  up,  they  fall  into  the 
position  shown  by  the  dotted  lines  a  b  \ 
the  iron  stay  being  drawn  out,  by  its 
connection  with  the  thwarts,  from  /  to 
g^  forms  a  firm  support  for  the  thwarts 
to  lie  on.*  When  the  thwarts  are  raised, 
the  stays  slide  back  again  into  their 
sheaths,  leaving  the  sides  of  the  boat 
clear  of  all  projections.  On  the  inner 
edges  of  the  thwarts  are  row-locks  for 
24  oars,  the  rowers  sitting  in  scuttles 
made  in  the  deck;  the  steering  is  ef- 
fected by  a  rudder  at  the  stern^  which  is 
round.  There  are  three  water-tight  iron 
bulk  heads,  so  that  in  case  of  any  acci- 
dent its  effects  will  be  confined  to  one 
quarter  of  the  vessel.  Within  a  house 
at  the  stern  of  the  boat  there  is  a  hose- 
reel»  carrying  a  large  quantity  of  leather 
hose  in  lengths  joined  up  ready  to  be 
instantly  run  out.  A  lar^^er  house  in 
the  bow  of  the  boat,  fitted  with  a  small 
fitove^  serves  to  shelter  the  firemen  on 
duty,  and  also  as  a  depository  for  the 
branches,  nose- pipes,  coupling  screws, 
and  other  implements  completing  the 
equipment  of  this  engine.  Tne  working 
compliment  is  120  men,  that  is,  30  at  each 
each  of  the  handles.  This  engine  was  first 
tried  at  Black  wall,on  the  20th  August,and 
on  the  27th  was  brought  to  bear  upon  the 
conflagration  at  Hore*s  wharf^  as  stated 

«  The  unprotected  state  of  the  sides  of  the  boat 
when  the  tnwarts  are  down  requires  to  be  reme- 
died. Some  accidents  have  already  happened,  but 
with  no  further  inconvenience  than  a  momentary 
immersion  of  the  parties.  A  fatal  accidetU  for 
"Want  of  proper  precaution,  mi^ht  from  the  present 
fashionable  system  of  "  smnging  dcodands/*  prove 
exceedingly  inconvenient. 


at  page  272  of  vol.  33,  and  was  agaia 
most  opportunely  employed  at  Mr.  Ros- 
ling's  nre,  October  19th.  It  is  a  noble 
machine,  and  reflects  great  credit  upon 
the  designer  (Mr.  firaidwood),  the  build- 
crs,  and  the  engineer;  the  workmanship 
throughout,  is  of  the  mostjubstantial 
character. 

While  thus  expressing  a  well  deserved 
acknowledgment  of  the  power  and  ex- 
cellence of  this  engine,  I  beg  it  to  be 
understood  most  distinctly,  that  the 
opinion  I  have  hitherto  expressed  of  th& 
superiority  of  a  different  system  of  pro- 
pidsion  and  of  working  remains  unal- 
tered. Mr.  Brwdwood  still  prefers  the 
reciprocating  vertical  motion,  and  in 
this  preference  he'  is  supported  by  the 
opinion  of  Mr.  Walker,  the  much  re- 
spected president  of  the  Institute  of  Civil 
Engineers; an  authority  from  which  it 
might  be  considered  presumptuous  in 
me  to  distent,  were  it  not  that  the  views 
I  entertain  upon  the  subject  are  in  accord- 
ance with  the  results  of  numerous  e.tpe- 
riments  by  some  of  our  most  talented 
engineers— in  some  of  which  the  power 
developed  by  men  working  at  winches^ 
both  for  long  and  short  periods,  has  been 
most  astounding.  Now  unless  it  can  be 
shown  that  an  absolute  loss  of  power 
results  from  the  application  of  manual 

Eower  to  rotation,  no  one  will,  I  appre- 
end,  for  a  moment  question  the  supe- 
riority of  the  uniform  and  equable  motion 
of  the  crank-worked  piston— the  differ- 
ence in  the  performance  'of  which,  as 
compared  with  those  of  percussive  pis* 
tons,  is  very  striking.  The  additional 
opportunities  I  have  had  of  carefully  and 
impartially  observing  the  working  of 
both  class  of  engines,  strongly  confirm 
the  impressions  previously  suggested. 
It  is,  I  believe,  almost  universally  ad- 
mitted, that  propulsion  by  oars  is  more 
effective  than  by  paddles-^a  position 
which  I  ^ke  to  be  incontrovertible,  un- 
der certam  circumstances ;  t.  e.  when  the 
oars  are  worked  by  skilful  rowers.  My 
proposition  to  employ  the  rotation  of 
winches  to  effect,  m  the  first  place,  the 
propulsion  of  the  boat,  and  afterwards 
to  work  the  engines,  originated  in  a 
knowledge  of  the  ntter  impossibility  of 
collecting  a  suflicient  number  of  skilful 
rowers  in  case  of  fire.  Eighteen  good 
hands  have  taken  the  new  floating  en- 
gine at  the  rate  of  six  miles  an  hour,  and 
she  should  never  go  to  fires  at  any  lesser 
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•speed.  But  will  18  soch  hands  as  can 
be  collected  on  the  first  alarm  of  fire» 
often  in  the  dead  of  night,  reaUse  this 
speed?  Certainly  not.  Soon  as  the 
gong  sounds,  hands  flock  on  board,  l»«it 
many  of  them  without  skull  <wOugh  to 
handle  a  scull,  and  then»«>»e  not  calcu- 
lated  to  make  xqnf^  ^Y  with  long  oars ; 
and  the  n>^<^nief  is,  that  the  awkward 
g0»..rt£  neutralise  the  powers  of  the  few 
good  men  that  may  chance  to  be  among 
them.  Under  the  circumstances  which 
always  attend  the  starting  of  a  floating 
fire  engine,  the  advantages  of  paddles 
over  oars  would  be  as  two  to  one. 

A  writer  in  a  late  number  of  the  In* 
ventors*  Advocate,  after  describing  a  new 
and  improved  floating  engine  on  my 

5 Ian,  which  is  now  building  bv  Mr. 
lerrvweather  for  the  Emperor  of  Rus- 
sia, oDserves — 

"The  most  striking  diflerence  between 
this  engine,  and  th^  floating  engines  em- 
ployed by  the  London  Insurance  Companies, 
consists  in  the  adoption  of  an  improved  mode 
of  propulsion.  The  latter  are  impelled  by 
long  oars,  which  take  up  a  good  deal  of  ti^ie 
in  getting  out,  lowering  the  thwarts,  placing 
the  men,  &c,  and  are  very  ineflective  for  the 
purpose,  from  the  impossibility  of  getting 
together  a  sufficient  number  of  skilful  hands 
on  a  sudden  alarm  of  fire.  When  "under 
weigh,"  therefore,  and  proceeding  to  a  fire, 
they  invariably  "drag  their  slo^  length 
along."  On  reaching  the  fire  much  time  is 
again  lost,  the  oars  have  to  be  unshipped  and 
stowed  away  in  their  proper  places,  the 
hatches  replaced,  the  engine  handles  un- 
locked, opened  out,  and  made  last ;  the  hose 
has  then  to  be  got  out  and  afllxed  to  the  en- 
gine, Slc  In  Mr.  Merryweather's  improved 
engine,  a  paii:  of  paddle-wheels  are  placed 
at  the  sides  of  the  boat,  and  the  handles 
made  to  unship,  so  as  to  be  thrown  into  gear 
with  either  the  engine  or  the  paddle-shaft, 
and  are  thus  promptly  available  for  either 
purpose.  By  this  simple  expedient,  no  loss 
qf  time  is  incurred.  In  case  of  fire,  thirty 
tJr  forty  able-bodied  men  being  got  on  board, 
the  handles  are  geared  with  the  paddle- 
wheels,  the  men  commence  working,  and 
the  boat  moves  rapidly  towards  the  seat  of 
danger.  In  this  case  bodily  strength  only 
is  required,  and  this  can  usually  be  obtained 
in  abundance,  when  skilled  labour  is  wholly 
unattainable. 

"  On  reaching  the  fire,  the  bbat  is  steered 
into  a  suitable  berth  and  stopped,  the  handles 
are  disconnected  from  the  paddle-shaft  and 
thrown  into  gear  with  the  engine.  Working 
instantly  commences,  (the  hose,  &c.,  having 
been  attached   daring   the   journey,)  and 


within  one  minute  a  splendid  jet  of  water  is 
pouring  on  the  burning  mass.  In  travelling 
a  distance  of  two  miles  or  more,  such  an  en- 
gine would  beat  those  of  the  present  con« 
struction,  by  more  than  half  an  hour  in  the 
time  of  being  brought  to  bear  upon  the  fire. 
When  it  is  considered  that  timely  application 
is  of  far  greater  moment  in  these  cases,  than 
even  a  more  powerful  agent  brought  up  at  a 
later  period,  we  cannot  help  thinking  that 
the  insurance  companies  have  acted  unwisely 
in  not  availing  themselves  of  the  advantages 
of  Mr.  Baddeley's  contrivance,  which,  next 
to  steamy  is  the  best  that  can  be  employed 
for  this  purpose.  There  is  also  a  decided 
superiority  in  Uie  working  of  these  rotary 
engines,  over  those  of  the  alternating  kind ; 
the  relative  uniformity  of  motion  in  all  the 
working  parts  is  highly  favourable  to  the  de- 
velopement  of  the  utmost  powers  of  hydraulic 
or  pneumatic  machinery  of  this  description. 
The  snpineness  or  slowness  of  apprehension 
on  the  part  of  the  English,  forms  a  striking 
contrast  to  the  conduct  of  foreigners,  who 
are  generally  quicksighted  and  unprejudiced 
enough  prompUy  to  avail  themselves  of  our 
most  ingenious  inventions  and  our  greatest 
improvements  in  all  kinds  of  machinery. 
Mr.  Braithwaite's  splendid  steam  fijre-eligine 
"the  Comet,"  was  built  for  Prussia — and 
the  finest  fioating-engine  ever  constructed  in 
this  country  is  now  preparing  for  Russia." 

In  May  last  some  alteration  took  place 
in  the  arrangements  of  the  London  Fire 
Establishment;  that  portion  of  the  me- 
tropolis south  of  the  Thames  had  hitherto 
been  divided  into  two  districts,  as  stated 
at  page  386,  of  your  32nd  volume.  These 
districts  were  under  the  charge  of  Mr. 
Edward  Bourne,  formerly  foreman  to 
the  Globe  Insurance  Company,  and  Mr. 
Edward  Syer,  formerly  of  the  Hope  and 
subsequenUy  of  the  Protector  fire-oflice, 
both  of  them  extensively  known  and  re- 
spected. Both  these  parties  have  been 
pensioned  ofiT,  and  the  two  districts  being 
united,  have  been  placed  in  charge  of  Mr. 
Henderson,  a  highly  respectable  and 
intelligent  fireman,  whose  exemplary 
conduct,  while  engineer  at  the  Watling- 
street  station,  marked  him  as  every  way 
worthy  of  this  responsible  oflice,  the 
duties  of  which  he  has  now  for  the  last 
eight  months  discharged  with  satisfac* 
tion  to  his  employers  and  credit  to  him- 
self. 

It  would  be  unjust  to  close  this  report 
without  a  few  words  in  commendation 
of  the  West  of  England  firemen,  under 
their  intelligent  and  indefatigable  fore- 
man,  Mr.  Connerton. 
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The  brigade  enginea  have  eaeh  a  cer- 
tain diatrict,  beyond  which  their  strvicea 
are  rarely  required,  but  the  Weet  of 
England  having  but  one  engine  and  a 
email  corps  of  firemen,  their  senricea  ex- 
tend all  over  the  metropolis  and  at  timea 
the  woik  comes  very  heavy  upon  them. 
From  the  same  cause,  distance  operates 
against  their  early  arrival  at  many  firea 
ia  remote  parte  of  the  metropolia»  and 
yet  the  order  of  their  arrival  has,  upon 
several  occaeions,  been  very  remarkable. 
Prompt  in  their  attendance,  zealous,  and 
unwearied  in  their  exertions,  this  trusty 
little  band  have  often  signalized  them- 
selves by  their  timely  and  well  directed 
efforts,  and  have  proved  invaluable  auxi- 
liaries to  their  more  numerous  rivals. 

The  past  year  has  been  marked  by  the 
death  of  two  firemen  of  the  establish- 
ment, via.  J.  P.  Fenn,  sub-eni^ineer  of 
the  Southwark-bridge-road  station,  aged 
4S,  and  Robert  Loader,  senior  fireman  at 
Watling-street,  aged  26.  Fenn,  was  for* 
merlv  a  fireman  in  the  Alliance  fire-office. 
At  tne  terrific  fire  at  Fenning's  Wharf, 
he  was  severel^r  bruised  by  a  falling  wall, 
which  incapacitated  him  for  some  time 
from  doing  duty;  on  becoming  con- 
valescent, and  resuming  active  service, 
almost  the  first  fire  he  was  called  upon 
to  attend  was  in  Hanover-street,  Rother- 
hithe,  and  he  had  no  sooner  jumped  off 
the  engine,than  a  wall  again  overwhelmed 
him,  and  he  narrowlv  escaped  being 
killed  on  the  spot.  These  repeated  in^ 
juries  either  laid,  or  developed  the  seeds 
of  latent  disease,  and  after  lingerinff  two 
Tears  and  a  half  in  a  decline,  death  dosed 
his  sufferings  in  October  last.  He  was 
a  skilful  and  courageous  fireman,  and 
died  deeply  regretted  by  the  whole  esta- 
blishment. His  funeral  was  conducted 
with  the  usual  honours. 

The  melancholy  fate  of  poor  Loader 
has  been  already  noticed;  in  him  the 
establishment  have  lost  a  valuable  ser- 
vant. He  was  universally  regarded  as 
one  of  their  best  firemen;  he  was  an 
excellent  penman,  an  ingenious  mecha- 
nic, and  the  best  maker  of  leather  hose 
in  the  establishment.  He  fell  a  victim 
to  his  courage  and  seal  in  the  service, 
and  was  deeply  and  universally  lamented. 
He  was  buried  with  full  honours,  die 
melancholy  cortege  being  headed  by  two 
foremen,  his  pall  supported  by  sixoom- 
rades,  his  coat  and  accoutrements  lying 
upon  the  coffin,  and  after  hie  mmxnmg 


relatives,  followed  all  the  firemen  that 
could  be  spared  from  the  several  sta- 
tions, wearing  crape  on  their  left  arms« 

This  is  the  first  fatal  accident  that  has 
occurred  eince  the  formation  of  the  £s* 
tablishnwjDt,  now  a  period  of  eight  years^ 
a  circumstau^  that  redounds  greatly  to 
the  credit  of  Mr.  B«,idwood,  who,  while 
he  requires  that  every  i^-.gaible  effort 
should  be  made,  is  at  the  siuw.  ^^^ 
most  provident  and  careful  of  his  meu. 
It  is  a  most  praiseworthy  trait  in  his  cha^ 
racter,  that  he  is  upon  all  occasions  far 
more  anxious  for  their  safety  than  for 
his  own,  and  frequently  exposes  himself 
to  risks  which  he  will  not  allow  others  to 
encounter. 

The  exertions  of  the  firemen  have  fully 
kept  pace  with  the  increasing  number  of 
firest  and  though  at  times  they  have 
been  hard  pressed,  their  spirits  have 
never  flagged — their  energies  never  fail" 
ed.  Upon  niamr  occasions,  their  almost 
auperlAiman  efforts,  have  elicited  most 
unqualified  praise,  and  upon  one  ocea^ 
sion  something  more  substantial;  Mx. 
Rosltng  having  presented  those  engaged 
at  his  well- stopped  fire  with  a  donation 
of  ten-pounds. 

A  superintendent  of  consummate  dcill, 
officers  of  proved  talent,  brave  and  skil- 
ful men>  with  machinery  of  the  most 
perfect  and  complete  description, all  com- 
nine  to  render  the  London  Fire  Esta- 
blishment pre-eminently  efficient. 

Impressed  with  a  grateful  sense  of  the 
obligations  due  to  the  ample  protection 
afforaed,  and  wishing  them  the  same 
well  deserved  success  which  has  hitherto 
marked  their  career, 
I  remain.  Sir, 

Tour's  respectfully, 

Wm.  Bapdblby. 

5,  Chefter-temtce,  Borough-road,  Southwarfc, 


PROFxaaoR  m'gaulby's    plan   for 

TUB     PRBVBNTION     OF     RAILWAY 
ACCIDBNT8. 

Sir, — A  letter  from  Mr.  £.  Birch, 
page  91  of  the  Mechanics  MaffoHne  for 
last  month,  suggests  to  me  the  propriety 
of  remarking,  that  the  contrivance  of 
which  you  have  kindly  given  a  descrip- 
tion, page  S7,  and  which  is  intended  for 
the  prevention  of  railway  accidents,  was 
made  by  me  as  public  as  possible  in  the 
latter  end  of  last  October,  and  waa  com- 
Munieated  gratuitously  to  several  Rail- 
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wsy  Goiiipaiii6s»  bjr  letters  dated  Nwem* 
her  2nd,  to  whicb  I  received  answers — 
viz.,  from  tbe  London  and  Birmingbam 
Railway  Company,  a  letter  dated  Novem' 
her  4;  from  the  Great  Western,  one 
dated  November  6 ;  and  from  the  Dublin 
and  Kingstown,  one  dated  November  9. 
It  is  thmfore  prior  to,  and  unaffected 
by,  a  patent  taken  out  November  12. 

The  insertion  of  this  would  prevent 
mistake,  and  greatly  oblige 

Your  obedient  servant, 

Jambs  W.  M'Gaulby. 

Office  of  Education,  Feb.  3, 1841. 


ON  ROTAST  AND  RECtPROOATINO  8TBAM 
EMOINB8,  AND  ON  THE  SUPPOSED  LOSS 
OF  POWER  PROM  THE  USB  OP  THE  CRANE. 

CGoaeluded  from  page  191 .] 
'*  1.  It  was  long  imagined  that  the  trans- 
mission  of  power  through  a  erank,  or  bend, 
or  handle  in  an  axle,  was  attended  in  the  steam 
engine  with  great  loss  of  effect  In  the 
opinion  of  snch  men  as  Smeaton,  the  crank 
was  never  likely  to  be  used  as  the  means  of 
obtaining  rotary  motion  from  steam  ;  while  it 
is  this  yeiy  crank  that  is,  in  onr  day,  used 
alone  and  universally  over  all  other  methods, 
although  a  great  varie^  of  other  methods 
have  iMen  sueoessively  invented,  and  finally 
abandoned  for  the  simple  elementary  ormk. 
Yet  it  is  not  without  some  show  of  reason, 
that  objections  have  been  made  against  the 
practieal  working  of  the  crank.  We  admit 
that  the  argument  was  rather  a  staggering 
one,  but  the  difficulty  has  lately  been  wholly 
removed. 

"  The  staggering  fact,  to  which  we  refer, 
was  this  :  it  is  given  as  stated  by  Dr.  Pen- 
neck  of  Pensance,  Cornwall,  in  describing  a 
substitute  proposed  hv  him  for  the  crank. 
*  Some  have  considered  a  wheel  as  one- third 
more  powerful  than  the  crank,  and  others 
that  no  power  is  lost  by  the  crank,  but  con- 
fining myself  to  practical  results,  it  appears 
lh>m  the  report  of  the  duty  of  steam-engines 
as  done  in  Comw&^,  and  published  by 
Messrs.  Lean,  that  tne  performance  of  the 
erank  engines  bears  no  proportion  to  those 
in  which  no  erank  is  employed.'  He  then 
jfroceeds  to  show  the  advantages  of  his  own 
engine,  in  which  a  ratehet«wheel  is  moved 
by  an  arm,  always  acting  at  the  extremity  of 
a  radius,  by  whioh  means  he  hopes  to  save 
the  loss  of  power  oceasioned  by  the  crank. 
The  hct  related  by  Dr.  Penneck  was  perfectly 
accurate.  It  had  happened  that  the  crank 
steam-engines,  working  expansively  in  Corn- 
wall, had  never  given  out  an  adequate  e^ct 
That  the  fault  dkL  not  lie  in  the  crank,  but  in 
ether  parts  of  the  arrangement,  is  now  ap- 


parent ;  it  consisted  in  the  want  of  ppoper 
adjustments  to  admit  of  fiivourable  action  in 
using  the  steam  expansively.  Arrange- 
ments for  this  puxpose  have,  however,  been 
at  length  aeeompfished,  and  crank-engines 
are  now  in  Cornwall  doing  the  same  work  as 
the  average  of  these  that  have  no  crank.  . 
We  have  Wore  us  the  printed  reports  of  last 
year,  stating  the  duty  done  by  the  eraak- 
engines  of  Charleston  and  Wheal  Kitty,  oea- 
struetsd  by  Mr.  Sims.  We  have  also  baGnre 
us  indications  of  the  actual  pressure  rf  ^tc 
steam  on  the  of Under,  as  obtained  by  a  veiy 
accurate  indicator,  applied  in  the  coarse  of 
the  summer  of  1837  by  Mr.  Smith  for  Mr. 
Fairbaim  of  ^Manchester,  who  visited  the 
mines  for  that  purpose,  and  has  been  kind 
enough  to  £»vour  us  with  a  copy  of  his  dia- 
grams and  observations.  We  have  thus  the 
means  of  comparing  the  power  actually 
exerted  on  the  piston  with  tne  work  done, 
and  find  the  result  of  the  comparison  to  be, 
that  tike  work  done  is  toHkln  ten  per  cent  rf 
being  equal  to  the  power  en^loped,  Hese, 
then  we  arrive  at  this  conclusion,  that  the 
utmost  conceivable  reach  of  improvement  in 
the  mechanism  of  the  steam-engine,  if -it 
even  attained  to  perfection,  would  not  save 
more  than  a  few  per  cents.  That  the  crank- 
engine  is,  therefore,  as  at  present  used,  as 
near  in  practice  to  the  perfection  of  mecha- 
nism as  anything  we  can  hope  to  obtain,  is, 
we  think  satisfactorily  explained. 

**  2.  The  crank,  as  a  means  of  converting 
the  reciprocation  of  the  piston  of  a  steam- 
engine  into  continuous  revolving  movMuent, 
possesses  certain  singular  and  beautiful  pie- 
perties  which  distinguish  it  from  every  other 
means  of  producing  that  conyersion,  and 
which  appear  to  be  so  perfectly  adapted  to 
the  nature  of  steam  and  the  constitution  of 
solid  matter,  that  we  are  indebted  to  it  ma- 
terially, though  indirectly,  for  the  very  great 
advantages  which  we  derive  from  the  modem 
steam-engine  as  a  source  of  mechanical 
power.  Let  us  examine  into  the  causes  of 
this  well-established  practieal  superiority' of 
the  oraiik  to  all  other  modes  of  produoing 
revolving  motion.  Let  it  be  observed,  that 
in  the  reciprocating  piston,  from  wYnob  the 
crank  derives  its  motion,  the  following 
things  take  place  :  the  piston  is  to  be  put  in 
motion  in  one  direction,  then  stopped,  then 
put  in  motion  in  the  opposite  direction, 
stopped  again,  and  then  its  motion  resumed 
in  the  first  direction.  We  shall  see  how  ad- 
mirably the  erank  ad^ts  itself  to  these 
changes ;  so  that,  while  the  piston  with  which 
it  is  rigidly  connected  takes  every  velocity 
between  its  maximum  velocity  and  perfect 
rest,  the  crank  goes  forwaid  with  a  motion 
perfectly  regular  and  perfectly  unimpeded. 
The  necessity  of  this  gradual  change  fkom 
motion  to  rc^t,  and  a  reverse  direction  of 
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motion,  is  obvious.  Matter  in  motion  ac- 
quires momentum  and  cannot  be  stopped, 
but  its  impetus  must  be  equally  and  gra- 
dually removed,  otherwise  these  moving 
parts  are  subjected  to  concussion  as  if  by  the 
stroke  of  a  hammer,  and  must  either  su&r 
injury  or  produce  it;  for  when  in  motion, 
matter  requires  a  force  to  stop  it  equal  to 
the  force  which  gave  it  that  motion.  And, 
on  the  other  hand,  when  brought  to  rest, 
matter  cannot  instantly  be  set  in  motion  in 
the  opposite  direction  without  a  stroke  and 
concussion  equally  violent  To  work 
smoothly,  durably,  profitably,  and  uniformly, 
matter  must  be  put  in  motion  by  gentle  gra- 
dations, beginnins;  with  a  very  gentle  velo- 
city, and  gradually  increasing  in  velocity 
like  a  body  set  in  motion  down  an  inclined 
plane,  where,  if  it  move  one  foot  in  the  first 
second,  it  moves  three  in  the  next,  five  in 
the  next,  seven  in  the  next,  and  so  on ;  and  in 
like  manner  in  coming  to  rest,  it  must  do  so 
in  the  same  gradual  way  in  which  an  arrow 
shot  from  a  bow  vertically  into  the  air  loses  its 
motion  ;  for  in  the  end  of  its  course  it  moves 
seven  feet  in  the  first  quarter  of  the  last  second 
of  time,  five  feet  in  the  next  quarter  of  a 
second,  three  feet  i«  the  next,  and  only  one 
foot  in  the  last,  and  then  subsides  into  rest 
at  the  instant  before  it  again  recommences 
motion  downward,  which  it  does  in  a  manner 
perfectly  pimilar.  It  is  required,  therefore, 
that  wliile  the  motion  which  the  steam  gives 
off  by  the  crank  be  uniform  and  continuous, 
the  parts  of  the  engine  itself  shall  be  allowed 
time  to  be  alternately  brought  into  a  state  of 
rest,  without  shock,  concussion,  or  jolt,  and 
equally,  ^adually,  and  gently  be  again 
urged  to  their  greatest  velocity  in  the  oppo- 
site direction.  All  this  the  crank  effects 
with  the  most  exquisite  nicety  of  adjust- 
ment ;  it  stops  the  piston  when  in  motion  as 
gently  and  softly  as  if  a  cushion  of  eider 
were  placed  to  received  it ;  and  after  having 
brought  it  to  rest  again  begins  and  accele- 
rates its  motion,  as  gradually  and  gently,  to 
the  hijjfhest  velocity  in  the  opposite  direction. 
An  adjustment  so  perfect  is  only  possible  in 
such  a  relation  as  that  which  subsists  be- 
tween the  circle  of  the  crank  and  the  axis  of 
the  piston. 

Now  if  we  compare  this  mode  of  action 
with  any  of  the  substitutes  for  the  crank,  by 
which  it  has  been  proposed  to  gain  unifor- 
mity of  power,  we  shall  find  that  in  these  it 
would  be  required  that  the  transitions  from 
rest  to  motion  and  from  motion  to  rest  should 
be  instantaneous ;  and  hence  such  arrange- 
ments, being  soon  disordered,  have  been 
abandoned.  It  will  also  be  found  thajt  in 
rotatory-engines  it  is  necessary  that  the 
transitions  and  changes  of  arrangements, 
where  these  exist,  are  necessarily  instan- 
taneous, or  if  not,  that  steam  is  lost,  or  that 


the  boasted  uniformity  of  power  is  sacrificed. 
3.  "  The  next  property  of  the  crank,  as  an- 
elementary  machine  for  the  conversion  of 
motion,  is  its  remarkable  power  of  reducing, 
errors  of  construction,  arrangement,  and 
execution.  It  is  one  of  the  hij^est  recom- 
mendations of  a  piece  of  mechanism  that  any 
trivial  errors  committed  in  its  construction 
shall  not  materially  injure  its  efficiency ;  and 
that  any  slight  derangement  in  its  adjust- 
ment shall  not  be  attended  with  immedi- 
ate deterioiation  or  aggravated  injury ;  but 
Uiat  on  the  other  hand,  the  efficiency  of  the 
machine  shall  be  consistent  with  such  de- 
grees of  correctness  in  workmanship,  and 
accuracy  in  adjustment,  and  care  in  making 
use  of  it,  as  are  consistent  with  the  ordinary 
amount  of  intelligence  and  attention  of  * 
ordinary  workmen ;  and  that  the  progress 
of  derangement  and  necessary  tear  and  wear 
shall  be  so  gradual  as  to  give  timely  warning 
of  danger,  and  admit  of  ready  repair  and  re- 
adjustment. The  crank  is  precisely  such  a 
piece  of  mechanism.  Errors  in  adjustment 
or  construction  of  valves  and  otlier  vital  me- 
chanism, are  diminished  in  effect  by  the 
crank  one  hundred  fold ;  the  changes  of  the 
valves,  the  essential  part  of  tlie  mechanism, 
take  place  only  at  the  top  and  bottom  of  the 
stroke.  Now  at  these  instants  the  crank  is 
on  *the  line  of  the  centres,'  as  it  is  tech- 
nically called;  and  it  is  just  in  this  posi- 
tion that  a  minimum  of  force  is  made  to  act 
on  the  crank,  so  that  if  the  valves  do  not 
open  with  perfect  precision,  but  either  a  little 
too  soon  or  a  little  too  late,  then  will  sucli  error 
at  that  part  of  the  circuit  be  of  comparitively 
trifling  consequence,  because  then  the  mo- 
tion of  the  piston  is  so  slight,  that  through 
an  arc  of  twenty  degrees  of  the  crank  it  does 
not  describe  the  hundredth  part  of  that 
space :  and  the  effect  of  any  error  committed 
within  that  range,  will  not  affect  the  result 
in  the  crank  by  one  himdredth  part  of  its 
full  amount. 

"  In  like  manner,  errors  in  management 
and  errors  arising  from  wearing,  are  reduced 
a  hundred-fold  in  effect  by  transmission 
through  the  crank.  It  has  frequently  been 
to  us  matter  of  astonishment,  to  us  to  see  at 
the  mouths  of  coal-pits,  mines,  and  quarries, 
mere  remnants  of  engines,  frail  rusty  old 
fragments  of  iron  and  wood,  so  loose  as 
scarcely  to  stand  upright  upon  their  bases  to 
see  these  superannuaied  drudges  still  per- 
fonning  heavy  work  to  a  very  large  per 
centage  of  their  fall  power. 

4.  "  To  these  circumstances  we  may  add, 
that  it  is  to  the  possession  of  these  properties 
that  we  may  attribute  the  fact,  that  recipro- 
cating engines  are  constructed  of  enormous 
weight  in  their  moving  parts,  and  of  pon- 
derous dimensions,  without  being  thereby 
sensibly  deteriorated  in  working.   The  crank 
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acquires  a  slow  motion  at  the  commence- 
ment of  the  stroke,  and  an  accelerated  mo> 
tion  is  thereby  acquired  in  a  manner  equally 
gradual  by  all  parts  of  the  machine ;  and  in 
like  manner,  at  the  termination  of  the 
stroke,  it  brings  them  to  rest  again  in  a  gra- 
dation 80  gentle  and  uniformly  retarded,  as 
again  to  receive  from  them  much  of  the 
impetus  which  it  had  formerly  communi- 
cated. The  impetus  therefore  given  to  the 
reciprocating  parts  is  only  lent  not  lost. 

**  We  have  thus  endeavoured  to  expose 
the  nature  of  the  fallacy  under  which  they 
labour  who  imagine  that  the  present  steam- 
engine,  as  derived  from  Watt,  is  a  machine 
which  destroys  or  absorbs  a  large  portion  of 
the  power  it  is  designed  to  transmit,  and  who 
look  to  the  rotatory- engine  as  a  means  of 
increasing  the  amount  of  the  power  given 
out  in  useful  efifect  That  the  rotatory-en- 
gines which  appear  day  after  day  are  not 
new,  we  show  from  the  fact,  that  the  five 
great  classes  which  comprehend  them  all 
have  already  been  invented  and  re-invented 
by  upwards  of  a  hundred  individuals.  That 
their  inventions  have  been  unsuccessful,  is 
manifest  from  the  non-existence  of  their 
machines  in  the  daily  use  of  ordinary  manu- 
fiictures.  That  the  failures  of  these  con- 
trivances did  not  arise  from  the  defects  acci- 
dental to  peculiar  arrangements  and  con- 
trivances of  the  engine,  is  rendered  probable 
by  the  great  variety  of  forms  in  which  they 
have  been  re-invented,  tried,  and  abandoned. 
THat  they  have  not  failed  from  deficiences 
in  the  workmanship  and  practical  details,  is 
rendered  still  more  probable  by  the  circum- 
stance of  finding  among  the  names  of  inven- 
tors those  of  the  most  eminent  practical 
engineers.  We  have  next  shown,  that  in 
theory,  the  crank  of  the  steam-engine  in 
common  use  cannot,  as  has  been  supposed, 
be  attended  with  the  loss  of  power,  as  6uch 
loss  would  oppose  the  established  doctrine  of 
virtual  velocities.  It  is  also  shown,  from 
very  simple  and  elementary  considerations, 
that  what  appears  to  be  lost  in  force  is 
resumed  in  velocity ;  that  in  proportion  as 
tlte  mean  force  on  the  piston  is  greater  than 
the  mean  force  on  the  crank,  in  that  propor- 
tion is  the  space  described  by  the  latter 
greater  than  the  space  described  by  the 
former ;  that  the  dynamical  effect  produced 
in  a  given  time,  is  exactly  in  the  proportion 
of  the  steam  expended  in  that,  given  time. 
And  thus  have  we  arrived  at  the  conclusion, 
that  the  common  reciprocating  crank  steam- 
engine  has  not  the  faults  attributed  to  it  in 
theory,  and  which  the  rotatory- engines  have 
been  designed  to  remedy.  We  have  next 
taken  the  practical  view  of  the  subject  In 
simplicity  of  parts,  the  rotatory- engine  has 
no  advantage  over  the  reciprocating  piston ; 
in  difficulty  of  construction,   the  rotatory 


piston  far  exceeds  the  reciprocating-engine : 
it  is  far  more  expensive  at  the  outset — 
it  has  more  friction — ^it  is  more  bulky  and  less 
compact — it  is  inferior  in  precision  and  uni- 
formity of  action  to  the  crank-engine — and 
there  is  a  radical  fault  inherent  in  the  very 
nature  of  rotatory  mechanism,  from  which  it 
follows  that  the  rotatory-engine  can  never  be 
rendered  either  an  economical  or  a  durable 
machine.  We  have  further  shown,  that 
even  if  the  rotatory-engine  could  be  made 
economicid  and  durable,  its  very  nature 
renders  it  unsuited  to  the  gpreat  purposes  of 
steam  navigation  and  inland  locomotion: 
objects  to  which  it  has  been  considered  pecu- 
liarly applicable.  We  deemed  it  an  appro- 
priate and  instructive  conclusion  to  our  en- 
quiry, to  examine  into  the  action  of  the 
crank,  for  the  purpose  of  discovering  what 
those  remarkable  qualities  are  which  have 
given  to  the  crank  of  the  common  steam- 
engine  its  unrivalled  superiority  as  an  element 
for  the  production  of  circular  motion,  and 
a  degree  of  perfection  unattainable  by  any 
other  mechanism.  We  have  seen  that  well 
constructed  crank  steam-engines  are  daily 
performing  duty  which  is  within  10  per  cent, 
of  the  theoretical  maximum  of  possible 
effect — of  absolute  perfection ;  that  this  prac- 
tical perfection  arises  from  the  simplicity  of 
the  crank,  from  its  wonderful  adaptation  to 
the  nature  and  laws  of  matter,  and  of 
circular  motion  in  connection  with  recti- 
lineal motion — from  its  reduction  of  errors 
either  in  construction,  adjustment,  or  ma- 
nagement, so  as  to  work  well  without  the 
necessity  of  gpreater  intelligence,  expertness, 
and  precision  than  belong  to  ordinary  work- 
men— and  from  the  compensating  nature  of 
the  arrangement  of  its  structure,  by  which 
it  is  accommodated  in  a  remarkable  degree 
to  the  necessary  imperfections  of  all  human 
mechanism." 


abstracts  of  specifications  of  enclish 
patents  recently  enrolled. 
William  Daubney  Holmes,   of  Lam- 

BETII-SQUARE,    SURREY,    CiVIL    ENGINEER, 

for  certain  imprcvements  in  steam-engines,  and 
in  generating  and  appbjinf!  steam  as  a  mo- 
tive power,  Enrolineut  Office,  February  1, 
ISH. 

In  the  first  place,  by  these  improvements, 
low  pressure  steam  is  converted  into  high 
pressure  by  passing  it  through  one  or  more 
chambers  to  which  a  greater  degree  of  heat 
is  applied.  The  steam  is  supplied  to  the 
working  cylinder  from  each  of  these  cham- 
bers in  succession,  each  being  refilled  in  suc- 
cession with  low  pressure  steam  to  be  raised 
in  temperature  and  then  admitted  to  the  cy- 
linder. 
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Secondly,  the  power  of  the  steam  is  to 
be  increased  by  raising  its  temperature  in 
the  working  cylinder.  A  space  is  formed 
between  the  cylinder  and  its  jacket,  which 
k  to  be  filled  with  oil  or  any  other  fluid 
which  boils  only  at  a  high  temperature. 
Heat  being  applied,  the  steam  is  kept  at  as 
high  pressure,  or  even  higher,  than  -supplied 
£rom  the  boiler. 

Thirdlv,  the  patentee  proposes  to  supply 
steam  boilers  with  water,  by  means  of  an  in- 
termediate chamber,  connected  with  the  water 
tank  and  the  boiler  by  suitable  pipesand  valves. 
When  the  boiler  requires  water,  the  valves 
between  that  and  the  intermediate  chamber 
are  opened,  and  the  chamber  becomes  filled 
with  steam ;  thdse  valves  are  then  closed  and 
others  opened  communicating  with  the  cold 
water  tank,  when  the  steam  is  instantly 
4M>ndensed  and  the  chamber  filled  with  water ; 
on  again  reversing  the  valves,  steam  enters 
Irom  the  boiler  by  an  upper  pipe,  whUe 
the  water  runs  into  the  boiler  by  one  placed 
on  a  lower  leveL 

Fourthly,  it  is  proposed  to  supply  steam 
firom  a  low  pressure  to  a  high  pressure  boiler 
by  an  arrangement  similar  to  the  for^^oing. 
Fifthly,  to  employ  waste  h^h  pressure 
steam  turned  into  a  pipe  passing  through 
a  low  pressure  boiler,  to  increase  tibe  tempe- 
rature of  the  water  and  steam  contained 
therein. 

Sixthly,  to  adopt  a  mode  of  propulsion 
by  means  of  fixed  ropes  ;  a  rope  is  laid  along 
a  railway,  road,  or  canal,  and  fastened  at  each 
end;  motion  is  communicated  by  steam 
power  to  a  revolving  drum  placed  on  a  suit- 
able carriage ;  the  rope  being  passed  two  or 
three  times  round  mis  drum,  the  effect  of 
its  rotation  is  to  draw  the  carriage  and  any 
ethers  that  may  be  attached  to  it,  along  the 
line  of  road. 

The  claim  is  to,  1.  The  application  of  an  in- 
termediate chamber  to  increase  the  heat  and 
pressure  of  steam  previous  to  its  acting  in 
the  cylinder  of  the  engine. 

2.  £fiecting  tlie  same  object  by  heating 
the  cylinder  externally ;  the  ordinary  loco- 
motive cylinder  is  excepted,  being  already 
heated'hy  being  placed  in  the  smoke  -box. .  i 

3.  Conveying  water  into  a  steam  boiler  b  v 
the  circulation  of  steam  and  water  through 
pipes,  cocks,  and  valves,  connected  with  an 
intermediate  chamber. 

4.  Chargfing  or  supplying  steam  from  a 
low  pressure  to  a  high  pressure  boiler,  as  de- 
scribed. 

5.  Conveying  waste  steam  at  a  high  tem- 
perature into  a  low  pressure  boUer  to  in- 
crease the  temperature  of  the  steam  and 
water  therein. 

6.  The  application  of  steam  through  the 
medium  of  a  drum  to  a  rope,  chain,  band, 
&c.,  laid  along  railways  or  other  roads,  and 


canals,  for  propelling  and  hauling  carrtages 
and  vessels  thereon. 

Theophilus  Richarm,  of  Birm  imohaic> 
Merchant,  for  certain  imprwewnenU  in 
cutting  or  sawing  wood.  Petty  Bag  Office, 
February  5,  1841. 

These  improvements  consist  in  the  appli- 
oaUon  of  certain  peculiar  machinery  to  cutting 
veneers.  The  wood  is  attached  vertically  to 
an  upright  frame  moved  up  and  down  by  a 
rack  and  pinion,  and  moved  to  or  from  the 
saw  so  as  to  regulate  the  thickness  of  the 
veneer.  The  saw  presents  a  perfectly  flat 
surface  on  its  front  side,  but  its  back  part  is 
bevilled  off  into  an  inclined  plane  which 
throws  off  the  veneer  as  it  is  cut  The  saw 
traverses  in  a  sliding  frame  at  the  bottom  of 
the  wood  to  be  cut,  and  revolving  rapidly, 
passes  through  the  wood*.  The  saw  then 
recedes,  and  the  wood  being  lowered  the 
space  of  another  cut,  the  operation  is  re- 
peated, ad  lib.  The  only  novelty  in  this 
arrangement,  and  of  that  the  utility  is  very 
questionable,  is,  moving  the  saw  to  the  wood, 
instead  of  the  wood  to  the  saw — ^bringing  the 
mountain  to  Mahomet,  instead  of  taking 
Mahomet  to  the  mountain.  The  invention 
is  "communicated  by  a  foreigner  residing 
abroad;"  should  he  ever  vint  London  a  pil- 
g^mage  to  the  Imperial  Saw  Mills,  de- 
scribed in  our  907th  number,  would  doubt- 
less wonderfully  enlighten  him  on  these 
matters. 

Miles  Berry,  op  Chancery  Lane,  Pa- 
tent Agent,  ybr  certain  improiuments  i»  the 
arrangement^  construetionf  and  mode  rf  apfly^ 
ing  certain  apparatus  for  propelling  ships  md 
other  vessels.  Rolls  Chapel  Office,  February 
18,  1841. 

The  bow,  or  fore  part  of  the  boat,  barge, 
or  other  vessel,  is  constructed  so  as  to  accom- 
modate the  screw  or  other  propellers  which 
are  placed  there,  and  which  are  intended  by 
their  particular  formation  and  mode  of  ac- 
tion, to  draw  the  water  directly  from  the 
bow,  and  give  it,  as  it  passes  towards  the 
stem  such  a  direction  as  shall  greatly  dimi- 
nish the  resistance  offered  to  the  passage  of 
the  boat  In  a  boat  15  feet  wide  and  90  feet 
long,  the  spiral  propellers  may  be  about  7 
feet  diameter  and  12  feet  long.  These  screw 
propellers  have  each  four  spiral  wings  or 
threads,  one  of  which  is  a  rights  the  oUier  a 
left  handed  screw,  the  threads  winding  at  an 
angle  of  about  45  degrees.  They  are  made 
to  taper  each  way  from  the  centre  towards 
the  ends;  their  shafts  incline  towards  each 
other  as  they  approach  the  bow,  so  as  to  be 
about  6  feet  ^lart  at  their  fore,  and  9  feet 
apart  at  their  rear  ends.  Their  fore  bear- 
ings are  attached  to  the  guard  or  bow  timbers 
near  the  stem  of  the  boat;  their  after-ends 
may  pass  through  stuffing-boxes,  or  be  in 
any  other  suitable  manner  eonneoted  to  the 
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drWing  mAchinerv.  Ini tnd  of  using  eon- 
tfamous  wings  on  threads  to  the  screw- wheels, 
the  said  wings  may  be  divided  into  segments 
af  &9tf  aix,  or  more  inches  in  width,  as  has 
firequently  been  done  in  propelling-wheels. 
The  bottom  of  the  boat  may  be  carxied  for- 
ward under  the  propellers,  so  that  the  fore 
and  stands  immediately  under  the  piow,  and 
may  have  such  a  form  given  to  it,  and  to  the 
fore  part  of  the  boat,  as  that  it  shall  occupy 
the  space  between  the  propelling- wheels  and 
come  as  near  as  may  he  m  contact  with  the 
propellers  without  actually  touching  them. 
In  canal  boats  the  propellers  may  be  im- 
BMrsed  about  two-nfths  of  their  diameter 
nnder  water ;  in  deepei  water  they  may  be 
still  more,  and  in  lakes  and  other  waters 
where  the  depth  is  sufficient,  they  may  be 
entirely  submerged. 

Although  screw  propellers  are  described 
as  best  adapted  to  tne  purpose  of  propelling 
upon  this  plan,  two  paddU-wheels  may  be 
used  instead,  in  which  case  the  axis  of  the 
said  paddle-wheels  are  to  be  placed  so  that 
they  will  form  an  obtuse  angle  with  each 
other,  and  that  the  action  of  the  paddles  shall 
be  in  the  line  of  direction  of  the  shafts  of  the 
screw  propellers,  as  before  described.  The 
object  of  thus  locating  the  propelling- wheels, 
and  of  so  constructing  and  arranging  them 
as  that  they  shall  not  act  in  the  direction  of, 
or  parallel  to,  the  keel,  but  outward  towards 
the  bilge,  as  above  described,  is,  that  they 
may  withdraw  the  water  from  the  bows  of 
the  vessel  and  give  it  a  direction  which  will 
lessen  its  retaroing  action,  and  carry  it  most 
directly  to  the  stem  ;  by  which  means,  it  is 
stated  to  have  been  experimentally  proved 
that  the  water  will  be  left  much  more  smooth 
and  imdisturbed  than  by  any  other  mode  of 
propelling  hitherto  essayed. 

The  claim  is  for  the  mode  described  of 
locating  the  two  propellers  in  the  bow  of  the 
boat  or  vessel,  and  causing  them  to  act  upon 
the  water  in  a  direction  inclined  from  each 
other,  in  the  manner  and  for  the  purpose  set 
Ibrth. 

Luke  Hebert,  of  Birmingham,  Civil 
EnoiNEER,  for  certain  i^frrovements  in  the 
maKrfacture  of  needles, — Enrolment  Office, 
Feb.  15, 1841. 

A  hank  of  brass,  iron,  steel,  or  other  me- 
tal of  sufficient  strength,  is  taken  and  cut  up 
into  lengths  of  about  30  inches,  one  half  of 
which  is  formed  into  a  helical  coil  by  wind- 
ing it  round  a  suitable  pin.  Upon  the 
plain  part  a  number  of  needles  are  spitted, 
to  the  number  of  from  200  to  400.  The 
wire  is  of  such  a  size  as  to  pass  quite  freely 
through  the  eves  of  the  needles.  The  wire 
thus  filled  with  needles  is  supported  by  two 
uprights  upon  a  frame  furnished  with  screw 
forceps,  so  as  to  hold  themperfectiy  horizontal. 
A  clamp  like  a  large  hmge  is  made  of  two 
caskiron  flaps,  lined  on  the  inside  with  hard 
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wood,  and  furnished  with  a  tightening  screw; 
two  slips  of  leather  are  cemented  along  the 
two  upper  inner  edges  of  the  clamp,  so  as  to 
form  a  pad  by  which  the  needles  will  be 
held.  As  the  needles  hang  down  from  the 
horiaontal  wire  before  mentioned,  one  of  ' 
these  clamps  is  brought  under  them,  and 
the  upper  edges  being  brought  up  to  the 
^yes  of  the  needles,  the  screw  is  tightened, 
and  they  are  held  fast  in  an  even  row.  The 
heHcal  part  of  the  wire  is  then  drawn  out  so 
as  to  bie  neaily  straight,  but  yet  possessing 
so  much  of  the  spiral  form  as  is  necessary 
for  the  object  in  view.  Six  of  these  clamps 
are  then  placed  in  slides  or  grooves  in  a  fixed 
frame,  upon  the  top  of  which  a  rectangular 
cast  iron  frame  slides  backward  and  forward, 
being  driven  by  a  crank  and  fiy  wheel :  at 
one  end  of  the  frame  there  are  a  series  of 
pins  or  studs,  around  which  one  end  of  the 
wires  is  twisted,  the  other  ends  being  at- 
tached to  self  adjusting  tension  hooks,  of  a 
very  ingenious  construction.  The  handle 
being  turned,  the  crank  motion  works  the 
sliding  frame,  drawing  the  undulating  wires 
backward  and  forward  through  the  eyes  of 
the  needles ;  these  wires  being  charged  ¥dth 
a  pasty  or  semi-fluid  composition  of  putty 
of  tin,  or  crocus  martis  and  olive  oil,  smooths 
and  polishes  the  eyes  of  the  needles,  the  spi- 
ral direction  of  the  wires  bringing  them  ra- 
gularly  in  contact  with  every  part  of  the 
hole. 

The  claim  is — 1.  The  construction  and 
employment  of  the  machinery  described  for 
perfecting  the  form  and  poUshing  the  eyes 
of  needles,  by  drawing  wires  through  them 
while  fixed  in  a  straight  or  curved  Ime. 

2.  The  use  of  wires  for  the  above  purpose, 
to  which  has  been  given  either  a  helical  or 
undulating  figure. 

3.  In  combining  with  wires  either  helical 
or  undulating,  the  use  of  the  composition  de- 
scribed, or  any  other  suitable  abrading^  or 
polishing  material  or  mixture,  whether  in  a 
fluid,  semi-fluid,  or  dry  state. 

Pierre  Armand  Le  Comte  de  Fon- 

TAINEUOREAU,  OP   SkINNER'S-PLACE,  SiZE- 

LANE,  Gentleman,  for  certain  improtfewtentt 
in  covering  and  coating  metals  and  alloys  <(f 
metals*  Enrolment  Office,  February  15^ 
1841. 

These  improvements  relate  to  an  improved 
mode  of  covering  or  coating  certain  metals 
or  alloys  of  metals,  with  gold,  silver,  or 
platinum. 

Firstiv,  of  gold;  this  process  is  particularly 
applicable  to  coating  or  covering  copper  and 
ita  allovs,  to  silver  and  its  allovs,  and  to 
some  other  alloys  more  or  less  alloyed  with 
copper ;  to  iron,  tin,  bismuth,  antimony,  and 
to  the  several  alloys  of  these  metals. 

In  all  cases,  the  first  operation  consists  in 
preparing  or  cleansing  the  article  to  be  coated 
or  covered,  after  the  workman  has  given  it 
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the  precise  form  which  it  is  to  retun;  for 
this  purpose  it  is  heated  to  redness,  and  when 
moderately  cooled,  is  to  be  quenched  in  water 
slighUy  acidulated  with  sulphuiic  acid.  A 
bath  is  prepared  by  adding  one  part  (by 
weight)  of  sulphuric  add  to  one  part  of 
water  and  two  parts  of  azotic  acid,  into  which 
the  goods  are  to  be  placed.  When  the  arti- 
cles oegin  to  turn  black,  they  are  to  be  taken 
out  of  this  bath,  and  thrown  into  azotic  acid 
of  dC  \o  36  degrees  of  Beaume's  areometer, 
when  ..hey  will  become  of  a  fine  bright  yel- 
low colour,  and  are  to  be  washed  in  fiur  water 
and  scratch-brushed.  The  work  is  then  to 
be  burnished  in  such  parts  as  are  to  be 
finished  in  that  way.  Silver  articles  are  to 
"be  cleaned  by  heating  them,  and  then  throw- 
ing them  into  acidulated  water,  and  letting 
them  remain  for  three  or  four  hours,  or  untu 
they  become  white,  when  they  are  to  be  taken 
out  and  scoured  with  water  and  fine  sand. 

A  solution  of  gold  is  prepared  by  dissoW- 
ing  pure  gold  in  a  finely  divided  state  in 
"brome  or  chlorine,  or  in  some  azote  chlozhy- 
dric  acid,  or  in  some  azote  iodydric  acid ; 
this  solution  is  evaporated  to  ihe  consist- 
ence of  syrup. 

The  operation  may  then  be  conducted  by 
any  one  of  the  following  five  methods,  which 
constitute  five  different  modes  of  gilding,  the 
first  bdng  preferred. 

First  Bath. — Four  hundred  parts  (by 
weight)  of  distilled  water  are  to  be  placed  in 
an  enamelled  iron  pot  and  made  tepid,  when 
70  parts  hydrated  oxide  of  barium,  hydrate 
of  barytes,  or  70  parts  hydrated  oxide  of 
strontium,hydratestrontites,are  added.  When 
these  are  dissolved,  the  gold  solution  is  ad- 
ded, and  the  whole  boiled  together ;  as  soon 
as  the  mixture  begins  to  turn  purple,  the 
■articles  of  copper  or  its  alloys  are  to  be  im- 
mersed therein.  On  being  taken  out  they 
are  first  dipped  in  acidulated  water,  after- 
wards in  fair  water,  scratch-brushed,  and 
dried  off  in  sawdust  If  silver  articles  are 
to  be  e^ded,  they  must  be  covered  with  cop- 
per wire,  otherwise  they  will  not  take  the  gold. 

Second  Bath. — Common  water  is  to  be 
used  instead  of  the  distilled  water,  with  45 
parts  by  weight  of  oxide  of  lithin,  to  which 
the  solution  of  gold  is  to  be  added,  and  the 
operation  conducted  as  before. 

Third  Bath.— Three  parts  of  gold  pre- 
pared as  before,  1,000  parts  water,  125  parts 
quicklime,  or  75  parts  of  magnesia,  besides 
25  parts  chlorine  of  calcium,  or  chlorine  of 
magnesia,  are  boiled  together,  and  used  as 
before. 

Fourth  Bath. — Eight  parts  of  gold  in  so- 
lution, 50  to  80  parts  of  oxide  of  zinc,  100 
parts  of  water,  and  350  parts  chlorine  of 
zinc,  boiled,  &c.  as  before. 


Fifth  Bath. — Five  parts  of  gold  precipi- 
tated by  oxide  of  zinc,  500  parts  distilled 
water,  250  parts  chlorine  of  barium  or  stron- 
tium, zinc,  lime,  or  magnesia,  boiled,  &e.  as 
before. 

Secondly,  for  coating  or  coveting  articles 
with  silver.  Ten  parts  of  silver  are  dis- 
solved in  azotic  acid,  evaporated  to  dryness, 
and  then  re-dissolved  in  mstiUed  water.  Into 
an  enamelled  iron-pot  put  5000  parts  of 
water,  900  parts  of  chloride  of  barium,  or  of 
strontium,  of  lime,  magnesia,  or  zinc;  to 
these  add  from  1000  to  1400  parts  of  cream 
of  tartar  and  boU  the  mixture ;  then  add  the 
silver  solution,  with  25  parts  boric  acid. 
The  articles  to  be  silvered  are  to  be  plunged 
in,  and  when  the  coating  is  strong  enough, 
taken  out,  washed  in  tepid  water,  scratch- 
brushed  and  dried. 

Thirdly,  for  coating  and  covering  metals 
with  platinum,  a  solution  of  two  parts  of 
platinum  in  azotic  acid,  chlorhydric,  or 
boric  acids ;  when  evaporated  nearly  to  dry- 
ness add  40  parts  of  distilled  water,  15  parts 
chloride  of  barium,  or  of  strontium,  lime, 
magnesia,  or  zinc,  or  chloride  of  ammonia, 
and  boil  tiiem  together.  The  articles  are  to 
be  immersed  till  they  take  a  grey  coat,  thev 
are  then  to  be  thrown  into  water,  well 
washed,  scratch-brushed,  and  dried. 

The  claim  is,  1.  The  use  of  the  substances 
named  in  the  first  mentioned  process,  for 
coating  and  covering  metals  and  alloys  with 
gold,  as  well  as  all  the  salts  of  theii  bases, 
either  alone  or  combined  with  other  sub- 
stances; the  substances  being  barytes,  stron- 
tites,  lithin,  lime,  magnesia,  and  their  salts. 

2.  In  the  process  for  coating  and  covering 
with  silver,  the  chlorines  of  barium,  barytes 
of  sodium,  of  strontium,  strontites  of  lime, 
of  magnesia  and  of  zinc,  either  alone  or 
mixed  with  other  substances ;  and  the  mode 
of  operating  with  them. 

3.  In  the  process  of  coating  and  covering 
with  platinum,  the  use  of  double  chlorines 
of  platinum  and  of  barium,  barytes  of  stron- 
tium, strontites  of  magnesia,  lime,  ammonia 
and  zinc,  alone  or  combined.  Also  the 
oxides  and  salts  of  these  bases,  either  alone 
or  combined  with  the  salts  or  oxides  of 
platinum. 

♦ 

SYMINGTON'S   SYSTEM   OF   CONDENSATION. 

Sir, — Until  Mr.  Howard  furnish  me  with 
the  name  of  the  Director  (with  whom  he  had 
the  extraordinary  communication,)  I  decline 
taking  any  further  notice  of  Mr.  Howard  or 
his  assertions. 

I  am,  Sir,  your  most  obedient  servant, 

Wm.  Symington. 

Wangye  House,  Essex,  Feb.  3, 1841. 
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lUPROYBD   DRAINAGB   WATER  WHEEL. 


Sir, — I  have  sent  the  accompanying 
drawing,  thinking  you  might  deem  it  of 
sufficient  merit  to  find  a  p)ace  in  your 
excellent  journal.  It  represents,  as  ^ou 
will  perceive,  a  new  method  of  lifting 
water  to  a  limited  height ;  therefore  it  is 
well  adapted  for  the  purposes  of  drain- 
ing fens,  &c. 

The  water  wheels  used  at  the  present 
day  for  draining  fen  districts  are  not  at 
all  times  effectual;  as  in  cases  of  flood, 
when  they  ought  to  have  their  greatest 
effect,  they  are  rendered  in  many  in- 
stances almost  useless. 

The  water  wheel  £  now  submit  to  the 
inspection  of  your  numerous  and  intelli- 
gent readers  would,  in  my  humble  opin- 
ion, prove  in  times  of  flood  far  more 
efficient  than  those  in  present  use,  as  a 
rise  of  head  water  against  the  wheel  will 
not  resist  its  discharge  of  water  in  the 
same  ratio  as  it  does  the  wheels  now  in 
vogue. 

Various  have  been  the  attempts  to 
supplant  the  present  mode  of  drainage 
by  one  more  competent:  Hall's  Hydrau- 
lic Belt  has  been  experimented  with,  and 
has  been  asserted  to  surpass  the  present 
mode ;  but  every  one  who  is  acquainted 
with  the  hydraulic  power  of  the  water 
wheel  will  at  once  see  the  incompetency 
of  the  Belt  to  compete  with  it. 

This  wheel  will  undoubtedly  allow  of 
greater  improvement,  and  perhaps  some 
of  your  ingenious  correspondents  who 
are  acquainted  with  the  present  mode  of 
drainage,  will  point  out  its  defects  and 
impracticability,  and  why  it  might  not  an- 
swer the  means  of  draining  with  more 
economy,  by  doing  which  they  will  confer 
a  great  favour  upon. 

Your  obliged  servant, 

JosiAH  Human. 

£ly»  January,  1841. 

Description  of  Engraving. 
A  is  a  wheel  constructed  of  wood  or 
iron,  part  of  which  is  shown ;  at  the  ex- 
tremity of  each  arm,  placed  at  equal  dis- 
tances, are  attached  circular  float  boards 
B,  B,  B,  made  to  fit  with  tolerable  accu- 
racy in  the  barrel  C,  which  may  be  made 
of  wood  or  iron — the  latter  probably 
would  answer  better.  The  boards  B, 
B,  B  are  not  fixtures  upon  the  arms  of 
the  wheel,  but  hung  upon  suitable  joints 
or  hinges,  to  allow  their  taking  different 
positions  when  required,  which  is  effect- 


ed by  passing  a  bar  d,  placed  near  the 
arms  of  the  wheel,  and  continued  to  the 
surface  of  head  water  £,  so  that  the  float 
boards  on  arriving  at  the  end  of  the  bar- 
rel, and  after  having  discharged  the 
water,  are  turned  edgeways,  until  they 
reach  the  surface  of  water  £.  A  bar 
F  is  similarly  placed  behind  the  barrel, 
to  ensure  the  boards  keeping  edge- 
ways on  entering  the  tail  water  at  g,  but 
are  allowed  to  turn  in  a  facing  position 
on  entering  the  barrel  at  H.  The  wheel 
turning,  and  carrying  with  it  the  float 
boards  through  the  barrel  C,  they  act  as 
pistons,  and  force  the  water  up  into  the 
head.  The  strengthening  segments  I, 
I,  I  on  the  wheel  prevent  tne  water 
escaping  at  the  opening  of  the  barrel, 
through  which  the  arms  of  the  wheel 
pass  (see  the  transverse  section,  fig.  2), 
and  by  continuing  a  similar  opening  to 
the  top  of  the  water  for  the  arms  to  pass, 
prevent  the  head  water  escaping  back 
into  the  drain  through  such  opening. 
The  barrel  to  be  firmly  fixed  in  brick- 
work at  K.  J  a  pair  of  doors  with 
pointing  sills. 

The  speed  of  the  wheel  must  be  so 
regulatea  as  to  allow  the  water  partly  to 
fill  the  barrel  before  the  following  piston 
or  float  board  enters. 

Steam  or  wind  engines  might  be  used 
as  the  primary  mover,  motion  being  con- 
veyed to  the  wheel,  by  a  pinion  working 
in  tuothed  segments,  as  used  on  the 
present  wheels  for  the  drainage  of  fens, 
&c.  &c. 


BLOW   PIPB8. — FASSAQB    OP    FLAME 
THROUGH    RETICULATED  BODIES. 

Sir, — Being  interested  in  the  proposal 
of  Mr.  Kegg,  in  your  number  for  .Kinu- 
ary,  in  order  to  the  discovery  of  some 
means  to  render  the  oxy-hydrogen  blow- 
pipe secure  from  explosion,  I  wish  to 
enquire  of  your  numerous  correspond- 
ents if  the  use  of  the  safety  cylinder, 
stuffed  with  sponge,  proposed  originally 
I  believe  in  your  miscellany  for  July 
1827,  has  not  effected  the  desired  ob- 
ject. Your  esteemed  correspondents 
Messrs.  Roberts  and  Baddelev  appear  to 
think  that  any  material  which  is  not  a 
good  conductor  of  heat  is  unless  for  the 
above  purpose,  and  explain  the  action  of 
wire-gauze  in  preventing  the  passage  of 
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flame  from  the  cooling  power  of  the 
metal  which  indeed  is  the  explanation 
nsnally  given.  This  opinion  is  in  con- 
tradiction, I  think,  to  the  facts  elicited 
hy  Mr.  John  Murray,  that  canvass  or 
any  similar  texture  is  equally  efficacious 
in  preventing  the  passage  of  flame  if  ex- 
posed to  its  influence  only  so  long  as 
not  to  ignite  or  injure  the  substance 
employed.  The  experiment  of  the  me- 
tallic ring  extinguishing  the  small  flame 
of  a  thread  dipped  in  oil,  in  which  your 
correspondents,  as  well  as  in  other  par- 
ticulars so  singularly  coincide,  will  be 
found  equally  to  succeed  when  wood, 
stone,  or  any  non-conducting  material 
is  made  use  of  instead  of  a  metallic  ring, 
and  the  ring  will  also  extinguish  the 
flame  quite  as  well  when  red  hot,  with 
Jtbe  precaution  of  beating  it  just  below  the 
point  of  ignition  of  the  oil  gas — thus 
leading,  I  venture  to  tlunk,  to  the  sup- 
position that  some  other  cause  than  mere 
cooling  must  operate  to  produce  such 
effects.  Mr.  Roberts  also  details  the 
interesting  experiment  of  supporting 
wire-gauze  in  the  flame  of  a  candle  or 
gas  light  un^  red  hot,  when  the  gases 
which  passed  unconsumed  through  the 
gauze  are  ignited  on  its  upper  surface 
Fthough  I  am  not  sure  that  an  ordinary 
name  would  produce  that  result)  and 
explains  this,  as  is  generally  done,  by 
supposing  that  the  wire-gauze  when 
made  red  hot,  no  longer  exercises  suffi- 
cient cooling  influence  on  the  flame  and 
therefore  permits  its  passage  through 
the  interstices  of  the  gauze.  Yet  I  pre- 
sume to  imagine  this  explanation  is  not 
sufficiently  accurate;  I  rather  think  the 
heated  wire  itself  communicates  the  in- 
flammation to  the  gases  passing  uncon- 
sumed through  the  wire-gauze  and  in 
contact  with  its  upper  surface.  This 
opinion  is  strengthened  by  the  fact  also 
mentioned  by  Mr.  Murray,  and  which 
can  be  demonstrated  bv  experiment, 
that  when  the  gauze  of  the  Davy  lamp 
is  heated  to  a  dull-red  in  the  fire-  damp  of 
the  mines,  such  a  state  is  rather  benefi- 
cial than  otherwise  in  preventing  explo* 
sioa,  which  does  not  ensue  from  that 
cause  until  the  wire-gauze  is  heated  to  a 
considerably  higher  temperature,  or  as 
I  suppose,  to  the  point  of  ignition  of 
carburetted  hydrogen  gss. 

I  do  not  wish  to  be  understood  as 
affirming  that  flame  does  not  pass 
through  wire-gauze  in  certain  circum- 
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stances,  as  it  is  well  known  to  do  when 
the  Davy  lamp  comes  in  contact  with  a 
strong  blower  from  the  coal,  as  was  de- 
monstrated by  Mr.  Pereira  before  a 
committee  of  the  House  of  Commons ; 
but  I  mean  that  when  the  passage  of 
such  flame  is  prevented,  it  is  owing  to 
some  other  cause  than  the  cooling  influ- 
ence of  the  metal,  or  that  that  cooling  influ- 
ence exercises  but  a  partial  effect  and  is 
not  sufficient  to  account  for  certain  phe- 
nomena of  flame.  In  attentively  observing 
the  appearances  of  flame,  I  have  noticed 
what  must  have  been  obvious  to  any 
one,  that  when  a  wire  (the  smaller  its 
diameter  the  better)  is  inserted  into  the 
flame  of  a  candle  or  gas  light,  it  is  sur- 
rounded by  a  dark  film  of  uninflamed 
gases,  or  seems  to  repel  the  ignited  par- 
ticles of  flame  in  the  manner  represented 
in  the  following  figure. 


And  that  this  apparent  repulsion  con- 
tinues when  the  wire  has  oecome  of  a 
white  heat  similar  to  that  of  the  flame 
itself;  consequently  the  dark  film  cannot 
be  caused  by  the  cooling  influence  ot 
the  wire  lowering  the  temperature  of  the 
adjacent  gases  below  ignition.  The 
same  appearance  is  presented  when  any 
materisd,  whether  a  conductor  of  heat  or 
not,  is  inserted  into  or  supported  over 
flame ;  in  every  case  there  appears  to  be 
an  intervening  space  between  the  flame 
and  substance  employed,  and  in  no  in- 
stance  have  I  been  able  to  produce  ap- 
parent contact  between  such  seemingly 
repulsive  substances. 

These  facts,  I  imagine,  direct  to  a  more 
probable  rationale  for  the  use  of  wire- 
gauze;  namely,  not  that  the  ultimate 
atoms  of  flame  are  larger  than  the  inter- 
stices presented  to  them,  but  that  the 
particles  of  flame  are  repelled  by  all 
solid  substances,  somewhat  in  the  same 
manner  in  which  heated  metal  repels  the 
actual  contact  of  water,  and  when  the 
passage  of  flame  is  intercepted  by  wire- 
gauze,  each  wire  exerts  its  repulsive  in- 
k2 
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fluence  within  a  certain  sphere,  and  is  in 
such  contiguity  to  the  remaining  wires 
that  the  whole  present  almost  a  similar 
obstacle  to  the  passage  of  flame  as  a 
solid  metallic  plate,  with  the  advantage 
of  permitting  the  passage  of  light  and 
gases  for  the  convenience  and  security 
of  the  miner  and  philosopher.  If  this 
supposition  be  correct  it  is  a  matter  of 
inaifference  whether  the  material  used  in 
the  safety  tube  of  the  oxy-hydrogen 
blow-pipe  be  a  good  conductor  of  heat, 
and  I  should  be  happy  to  know  from 
some  one  of  your  correspondents  whe- 
ther sponge  is  an  effectual  security. 

I  would  recommend  Mr.  Kegg,  if  he 
is  not  supplied  with  coal  gas,  to  use 
hydrogen  gas  alone,  as  it  swords  a  hot 
and  smokeless  flame  without  burning 
metallic  substances  and  is  sufficiently 
cheap,  as  I  lb.  old  iron  with  less  than 
2  lbs.  sulphuric  acid  will  make  7  cubic 
feet  of  gas,  and  by  using  a  similar  gas 
generator  to  that  of  M.  Richemonte, 
lately  described  in  the  Mechanics*  Magw 
zine,  a  supply  of  gas  would  be  ready  at 
any  time. 

Assuring  you,  Mr.  Editor,  of  the  in- 
terest I  take  in  your  unrivalled  periodi- 
cal, and  rejoicing  to  observe  the  renewed 
spirit  and  interest  which  a  new  year 
seems  to  have  infused  into  your  pages, 
I  remain,  Sir, 

Your  obedient  servant, 

V.A. 

Sheffield.Fcb.  lltli,  1841. 


PREVENTION    OF    RAILWAY    ACCI- 
DENTS. 

Sir, — I  perceive  in  your  No.  914  a 
plan  for  working  signals  upon  railways 
by  Sir  George  Cayley.  In  his  descrip- 
tion  Sir  George  Cayley  gives  me  credit 
for  the  suggestion  of  lines  or  metallic 
rods  for  conveying  the  signal  any  given 
distance  from  the  place  at  which  it  is 
made,  but  in  so  doing,  he  only  does  me 
half  justice,  as  by  referring  to  No.  863 
of  the  Mechanics'  Magazine,  Feb.  22, 
1840,  page  374,  Sir  George  will  find  that 
his  contrivance  has  been  anticipated  in 
every  particular,  excepting  the  mode  of 
compensating  for  the  contraction  and 
expansion  of  the  rods,  which  I  certainly 
never  contemplated  bv  his  described 
method,  as  I  considerea  it  very  likely  to 
fail  at  the  time  such  signals  are  most 


wanted— namely,    in   winter   and   l>ad 
weather. 

It  gives  me  much  gratification  to  find 
a  combination  of  my  views  in  the  sound 
judgment  of  Sir  George  Caley;  and  the 
public  will  owe  him  many  thanks  if, 
through  the  medium  of  his  very  sensible 
paper,  this  system  of  signals  were  to  be- 
come general.  I  beg  leave,  however,  to 
observe,  that  I  have  secured  patents  for 
this  invention  for  the  three  kingdoms. 
I  remain.  Sir, 
Your  obedient  servant, 

W.  J.  Curtis. 

15,  Stamfiard-Btrect,  Blackfriars'-road, 
February  17, 1841. 


PREVENTION  OF  RAILWAY  ACCIDENTS. 

Sir,— In  number  914  of  your  interest* 
ing  journal,  I  see  a  paper  purporting  to 
be  a  communication  from  Sir  George 
Cavley,  Bart.,  proposing  that  to  render 
railway  travelling  safer  than  it  is  at  pre- 
sent, that  *'  the  engine  should  be  placed 
50  yards  in  advance  of  the  train,  so  that 
the  engine  being  stopped  by  any  acci- 
dent, there  would  be  sufficient  space  for 
the  train  to  be  stopped  by  the  drags  be- 
fore it  came  up  with  the  engine."  Fur- 
ther, "that  the  rope  from  the  engine 
should  be  so  ))lacea  in  connection  with 
the  drags  on  the  train,  that  as  soon  as 
the  engine  ceased  to  pull,  the  drags 
should  instantly  work  and  stop  the 
train." 

Although  I  do  not  wish  to  dispute  the 
originality  of  Sir  G.  Cayley's  invention, 
I  must  most  certainly  claim  the  priority, 
as  it  is  embodied  in  a  patent  obtained  by 
me  on  the  6th  January,  1841;  and  I 
consider  it  the  more  necessary  to  make 
this  communication,  lest  parties  unac* 
quainted  with  the  circumstance  should 
unwarily  be  induced  to  take  steps  in- 
fringing on  the  exclusive  rights  Secured 
to  me  by  my  patent. 

I  feel  confident,  Mr.  Editor,  that  your 
usual  impartiality  will  induce  you  to  give 
an  early  insertion  to  these  lines;  mean- 
time, 

I  remain 
Your  most  obedient  servant, 
H.  Bbssbmvr. 

10,  Perciyal-ttreot,  St.  John*8-street, 
London,  I7th  February. 

Sir, — In  the  latter  portipn  of  my  essay  on 
the  means  of  promoting  safety  m  railway 
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conveyance,  I  find  that  in  suggesting  the 
use  of  a  long  rope  I  have,  without  heing 
aware  of  it,  obtruded  upon  the  patented  in- 
vention of  Mr.  H.  Bessemer,  who  has  in  a 
polite  note  informed  me  of  the  circumstance, 
and  stated  that  his  patent  was  taken  out  in 
January  last,  and  shown  to  Mr.  Rotch  in 
November.  I  therefore  think  it  my  duty  to 
state  this,  with  your  leave,  in  the  Mec/ianict* 
Magazine,  that  it  may  circulate  in  the  same 
channels,  as  the  essay.  I  am  veiy  glad  that 
the  plan  of  having  a  considerable  distance 
intervene  between  the  engine  and  die  train  is 
thus  corroborated,  and  that  it  has  been  al- 
ready sufficiently  matured  to  become  the 
subject  of  a  patent 

The  other  portion  of  the  case,  that  of  a 
break  being  applied  to  the  trains  the  moment 
the  engine  ceasied  to  pull,  was  part  of  a  plan 
drawn  by  Mr.  Frederick  Worsley  and  my- 
self two  years  ago,  in  which  the  engine  was 
to  be  attached  to  the  train  by  means  of  a 
lever  of  a  peculiar  construction,  and  so  ar« 
ranged  that  if  the  engine  were  thrown  off  the 
rail  it  became  disengaged  from  the  train, 
which  the  breaks  then  immediately  stopped. 
I  am,  Sir, 

Your  obedient  servant, 

George  Cayley. 

SO,  Hertford-Btrcet,  Feb.  18, 1841. 


TH»    "new    THEORY    OF    THE 
UNIVERSE." 

Sir, — I  should  be  extremely  sorry  to 
see  your  useful  Magazine  converted  into 
an  arena  for  controversy  on  the  myste- 
ries of  Divinity.  The  theme  is  much 
too  sacred  for  your  pages  and  for  my 
pen.  As  for  **  the  hated  path  of  material- 
ism," that  is  quite  a  different  thing. 
Because  a  few  vain  fools  become  more 
vain  by  looking  at  a  mirror— delighted 
with  their  own  repetition— shall  we 
break  all  mirrors,  and  mar  all  bright 
things?  It  is  not  the  investigation  of  a 
subject,  but  the  spirit  which  is  carried 
to  the  investigation,  which  makes  it 
beneficial  or  dangerous;  and,  I  must 
add,  that  an  ingenious  mechanic  is  the 
Uut  person  to  whom  I  should  hesitate 
to  give  a  clearer  insight  into  the  won- 
ders of  the  material  mechanism  of  the 
universe,  from  a  fear  of  its  decreasing 
his  admiration  of  the  glory  of  its  adapter. 

Your  correspondent  "  B.  C."  having 
admitted  "  a  firmamental  fluid  filling  up 
the  universe  without  limit,  in  a  state  of 
positive  cold,"  asks— Ist,  "Is  the  power 
of  absorption  inherent  to  the  matter,  or 
due  to  a  peculiar  disposition  of  it?" 


Due  to  a  peculiar  disposition  of  it,  witb 
reference  to  the  pressure  of  the  firma- 
mental fluid.  2dly.  "Are  vitality  and 
vegetation  the  cause  or  effect  of  such  a 
power  ?"  The  effect,  being  a  successive 
event  in  creation.  3dly.  "  At  all  events 
it  must  be  incessant  to  produce  gravity ;" 
(as  incessant  as  the  growth  of  vegeta- 
tion and  the  breath  of  life,)  "  and  if  any 
contrary  motion  is  the  consequence  of 
the  reaction  of  the  various  fluids  con- 
stituting the  state  of  positive  heat,  how 
could  we  at  once  account  for  so  many 
different  movements  assumed  by  the 
heavenly  bodies?"  It  was  the  variety 
of  the  movements  of  the  heavenly  bodies 
which  convinced  me  of  the  necessity  (if 
we  could  find  it)  of  a  self-adjusting 
cause.  4thlj'.  "  Now  I  wish  to  inquire 
if  the  electric  and  magnetic  fluids  are 
among  the  traversing  fluids  within  the 
atmosphere."  All  fluids,  except  the 
firmamental  fluid,  are  liable  to  three 
states — namely,  that  of  traversing  or 
state  of  continuous  emission — that  of 
freedom  or  separation  from  a  continuous 
source — that  of  compulsion  or  under 
the  influence  of  other  things;  conse- 
quently the  electric  and  magnetic  fluids 
are  occasionally  traversing  fluids  within 
the  atmosphere.  5thly.  "  And  if  it 
is  presumable  we  could  render  the  fir- 
mamental fluid  actually  manifest  to  our 
senses  in  its  state  of  positive  cold  by 
some  kind  of  instrument  as  we  do  elec- 
tricity ?"  I  see  no  method  of  checking 
the  descent  of  the  firmamental  fluid  so 
as  to  retain  it  alone ;  but  I  am  so  little 
accustomed  to  the  inspection  of  chemi- 
cal experiments,  that  I  will  not  say  that 
it  cannot  be  doile.  I  believe  most  ex- 
periments depend  on  the  more  or  lest 
quantity  of  its  presence.  I  have  said 
that  I  am  no  mathematician,  but  I  dare 
say  I  could  compare  my  theory  with  that 
generally  received  on  many  points,  if  I 
might  be  allowed  to  ask  questions  on 
many  which  I  cannot  quite  reconcile 
with  my  observations  of  things.  I  am 
obliged  to  "  R.  C,"  and  to  you  Sir. 
E.  A.  M. 

February  11, 1841. 
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Sir, — In  making  the   following  ob- 
servations, I  have  not  the  least  wish  to 
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detract  from  the  great  merits  of  the  pa- 
per "  On  Rotary  and  Reciprocating 
Steam  Engines/*  &c.,  began  at  page  114 
of  the  present  volume  of  your  Magazine. 
Nor  do  I  wish  by  any  means  to  pro- 
long the  discussion  on  the  crank,  which 
has,  in  my  opinion,  already  taken  up 
too  much  of  your  valuable  space.  It  is 
scarcely  possible  to  demonstrate  the 
most  simple  proposition  in  any  science 
to  a  man  who  is  totally  ignorant  of  that 
science;  nor  has  such  a  person  any 
right  to  require  you  to  perform  such  a 
task ;  and  any  one  who  understands  the 
simple  operation  of  the  resolution  of 
forces,  may  settle  this  crank  question  for 
himself. 

It  seems  to  me  not  only  unnecessary, 
but  improper,  to  notice  the  state  of  the 
valves,  or  of  the  steam,  at  any  particular 
time  (see  page  1 17),  because  it  has  no- 
thing  whatever  to  do  with  the  matter  in 
hand.  The  doubters  do  not  need  telling 
that  if  no  power  is  expended,  none  can 
be  lost ;  but  what  they  want  to  be  con- 
vinced of  is,  that  if  a  certain  given  power 
is  applied  to  a  crank,  it  will  produce  an 
equivalent  effect :  and,  as  I  before  ob- 
served, every  one  who  can  resolve  one 
force  into  two,  may  convince  himself  that 
it  will  do  so. 

I  am  told  that  the  true  average  pres- 
sure of  the  crank  pin  in  the  direction 
of  its  motion  may  be  found  by  the  for- 
mula for  finding  the  sum  of  an  infinite 
number  of  sines  given  in  "  Kreil's  Samm- 
lung  der  Mathematischen  Formeln," 
page  119;  and  that  it  is  63*66  :l-  per 
cent. 

Tredgold  estimated  the  power  of  ro- 
tary engines  too  low  (see  fif^e  163,  first 
edition),  and  not  too  high,  as  stated  at 
the  bottom  of  pa^e  117  of  your  Maga- 
zine ;  but  this  mistake  does  not  in  the 
least  affect  the  very  excellent  remarks 
on  those  engines  contained  in  the  same 
paper. 

There  are  typographic  errors  in  the 
table  at  page  117 :  196  should  be  95,  and 
190  should  be  100. 

Yours,  &c.  &c. 

S.  Y.,  AN  Enoinbbr. 

12tli  February,  1841. 


SCREW   PROPELLERS. 

Sir, — Many  readers  of  your  number 


913,  must  have  b^n  pleased  with 
the  conclusive  manner  in  which  the  me- 
rits of  "  Submarine  Propellers"  are 
spoken  of,  as  given  in  the  extract  from 
the  Bristol  Magazine  and  Western  Lite' 
rary  Journal.  Amongst  the  number  1, 
Sir,  am  gratified  in  a  way,  which  it  is  not 
in  my  power  to  express,  because  it  is  my 
fervent  hope  and  belief  that  the  merit  of 
the  invention,  as  far  as  the  success  of 
submarine  propellers   is    concerned,  is 

WHOLLY,  SOLBLV,and  INDIVIDUALLY 

MINE,  and  that  such  will  incontroverti- 
bly  be  proved  to  be  the  fact,  before  long. 

Mr.  Smith  has  no  chum  or  right  to 
the  credit  of  the  successful  workings  of 
the  Archimedes,  though  he  has  hitherto 
had  the  meed  of  praise  undisputed  by 
me — and  why?  Because  my  circum- 
stances hitherto  have  com[>elled  me  to 
be  quiet,  and  because  I  was  ignorant 
that  my  invention  had  been  appropri- 
ated by  another :  Indeed,  I  shoidd  even 
now  have  remained  ignorant  of  the  fact, 
but  for  the  accidentsd  discovery  of  it  by 
a  friend. 

The  '^  screw*'  patented  by  Mr.  Smith, 
and  placed  by  him  on  board  the  ArcM' 
medes  originally,  was  no  more  like  the 
"  propeller"  to  be  fitted  to  the  Bristol 
steam  ship  than  a  half  moon  is  like  aJuU 
one.  His  plan,  as  he  called  \i,  had  been 
known  for  years,  and  tried  over  and  over 
again  with  the  same  result  as  awaited 
him— namely,  total  unfitness  for  thepur^ 
pose  to  which  it  was  applied.  The  inap- 
plicability of  the  *'  entire  screw**  to  pro- 
pelling of  vessels  was  well  known  to  every 
practical  engineer  of  the  day,  and  caused 
every  one  of  the  leading  houses  in  that 
branch  of  business  (to  whom  it  was 
offered)  to  decline  all  interference  with 
it,  when  its  adoption  was  first  spoken  of; 
and  Mr.  Smith  and  his  brothers  admit 
that  they  had  great  difiiculty  in  inducing 
the  Messrs.  Rennie  to  undertake  the 
task,  knowing  as  they  did  that  tne  job 
had  been  offered  to  others  previously, 
and  their  reasons  for  declining.  These 
gentlemen  are  fully  acquainted  with  my 
claim,  and  the  advantages  possessed  by 
my  segments  (described  at  page  50  of 
your  31st  volume) ;  and,  I  make  bold  to 
assert,  would  readily  assist  me  in  any 
way  in  their  power  as  to  proving  the  im- 
mense difference  of  advantage  between 
the  two  patents:  I  allude  to  Mr.  Smith's 
and  my  own. 
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I  have  made  firieods,  to  whose  aid  and 
influence  my  cause  is  submitted,  and 
who  are  disposed  to  assist  me  by  giving 
publicity  to  my  claim ;  and  I  most  earn- 
estly solicit  the  influence  of  your  ^wer- 
ful  and  widely  circulating  publication  in 
support  of  my  cause. 
I  am.  Sir, 

Your  obedient  servant, 
Jaubs  Lowb. 

80,  New  East  India  Chambers, 
I/eadenhall-str«eJ 


THB   BVBRLASTINa   PBN'. 

Sir, — Your  readers  may  possibly  be 
apprehensive  that  the  Everlasting  Pen  is 
gomg  to  be  an  everlasting  subject  in 
your  valuable  pages ;  I  assure  them  that 
1  should  not  obtrude  it  upon  their  notice, 
if  your  correspondents  would  let  me 
alone,  but  when  they  assail  me  with 
misrepresentations,  under  the  terrific 
characters  of  "Pop"  and  "Bang,'*  I 
hope  I  shall  be  excused  if  I  stand  a  little 
on  the  defensive  and  endeavour  to  give 
them  a  "  slap"  in  return,  with  that  most 
powerful  of  all  weapons — truth. 

"Bang"  (No.  913,)  is  in  error  in 
stating  the  present  price  of  my  pen  at  a 
guinea ;  since  it  has  been  stationary  at  a 
pound  for  four  or  five  vears  past,  but 
ne  is  correct  in  saying  that  I  first  sold 
them  at  10s.  each,  and  afterwards  raised 
the  price.  The  I  Os.  was  a  random  guess, 
after  I  had  made  only  three  or  four  pens, 
which  had  actually  cost  more  than  ten 
pounds  a  piece,  (taking  into  account  the 
number  of  fruitless  trials  before  I  was 
able  to  bring  the  excessively  hard  ma- 
terial \o  a  proper  figure  for  writing ;  the 
difficulty  of  formation  may  be  inferred 
from  the  fact,  that  seven  years  of  con- 
stant use  has  not  produced  sensible  wear 
in  any  one  of  my  pens  ;  the  fair  infer- 
ence, therefore  is,  that  they  do  not  wear 
at  all,  and  consequently  are  literally 
everlasting. 

After  I  had  made  about  a  dozen  pens 
I  found  lOs.  too  little,  and  advanced  the 
price  to  12s.  each,  in  the  hope  that  it  might 
oecome  sufiScient  after  more  practice  in 
makiiu^  them;  another  dozen  or  two 
proved  a  decided  loss,  and  I  advanced 
to  14s.  where  I  rested  for  a  while  with- 
out the  prospect  of  immediate  remuner- 
ation, but  was  buoyed  up  by  the  hope 
that  improved  apparatus  and  quicker 
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methods  of  working,  would  ultimately 
render  that  price  profitable. 

^My  constitutional  love  of  giving  a 
good  pennyworth  getting  the  better  of 
my  prudence,  I  persevered  at  a  loss 
during  a  year  or  more,  under  the  delu- 
sive unpression,  too,  that  the  native 
alloy  was  to  be  had  in  sufficient  quantities 
at  a  moderate  price.  But,  in  1835,  I 
discovered  that  of  the  best  alloy  in  the 
market,  I  could  scarcelv  find  one  parti- 
cle in  a  hundred  of  which  a  good  pen 
could  be  made,  and  consequentlv  I  must 
buy  a  hundred  useless  particles  for  every 
one  I  could  use. 

In  order  to  meet  tlus  unforeseen 
source  of  expense,  the  necessity  of  a 
large  increase  of  price  was  thus  forced 
upon  me,  and  I  advanced  to  one  pound, 
at  which  the  price  has  since  continued, 
with  a  slow  but  steadily  increasing  de- 
mand; even  this  price  did  not  for  two  or 
three  years  yield  a  living  profit. 

Many  purchasers  have  said,  if  the 
pens  cost  five  pounds  each  they  would 
not  be  without  them,  and  one  profes- 
sional gentleman  has  said,  if  they  were 
raised  to  ten  pounds  he  must  have  them ; 
he  has  already  had  nearly  two  dozen  for 
his  own  use — for  his  clerks,  and  for  his 
friends;  he  employs  six  for  his  own 
writing ;  three  for  olack  ink,  and  three 
for  red ;  one  broad  nib  in  each  colour 
for  rough  drafts  ;  one  finer  for  interline- 
ations, and  a  very  fine  one  for  interline- 
tions  between  the  interlineations ;  he  has 
had  some  very  nearly  seven  years. 

After  this  candid  expose  of  the  facts  of 
the  case,  I  hope  your  correspondents 
will  no  more  "  Bang  "  me,  nor  "  Pop  " 
at  me,  but  let  me  proceed  in  the  "  even 
tenor  of  my  way  "  to  supply  the  public 
with  a  super- excellent  article  at  the 
lowest  remunerative  price ;  for  I  hold  in 
abhorrence  the  ultra-selfish  principle  of 
buying  as  cheap  and  selling  as  dear  as 
possible,  i  want  only  a  fair  return,  and 
will  take  no  more,  as  I  am  too  proud  to 
receive  any  money  without  endeavouring 
to  give  a  full  equivalent  for  it.  In  the 
case  of  my  pen  I  consider  I  give  a 
full  equivalent,  in  a  very  scarce  material, 
wrought  with  great  difficulty  by  the 
most  exquisite  workmanship,  and  there 
is  no  chance  of  any  reduction  of  price. 

I  artf ,  Sir,  your  obedient  servant, 

John  Isaac  Hawkins. 

Quality  Court,  Chancery  Lane,  Feb.  18th,  1841. 
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IMPROVBD   BREAK    FOR   RAILWAY   CARBIAGB8,    BTC. 


Sir, — If  you  consider  the  above  desip^ 
for  a  railway  break  possesses  sufficient 
novelty  to  entitle  it  to  a  place  in  your 
valuable  Magazine,  it  is  very  much  at 
your  service. 

Description, 

a  a  a,  are  bands  of  metal,  similar  to 
the  friction  bands  of  a  crane,  placed 
round  the  wheels  of  the  carriage. 

b  b,  tension  bars  connected  with  the 
friction  bands  at  one  end,  and  with  a 
traversing  screw  o,  at  the  other,  by  means 
of  hinge  joints. 

d  d,  bars  connected  like  tbe  last  with 
hinge  joints,  but  to  the  opposite  ends  of 
the  friction  bands,  and  to  another  tra- 
versing screw  e, 

f,  a  handle  for  the  conductor  to  move 
the  screw  g,  which  raises  the  traversing 
screws,  and  tightens  tbe  band  round  the 
peripheries  of  the  wheels  to  any  extent 
required. 


Other  modes  of  working  will  readily 
suggest  themselves.  A  very  effectual 
one  perhaps,  as  far  at  least  as  the  engine 
is  concerned,  would  be  by  givbg  motion 
to  the  bars  by  a  cylinder  and  pibton  to 
which  the  steam  might  be  applied  by 
turning  a  cock  when  tbe  break  is  re- 
quired in  action. 

The  bands  may  be  applied  to  all  four 
of  the  wheels,  or  only  two,  as  may  be 
preferred.  If  applied  to  b11,  it  would 
form  a  most  powerful  machine,  embrac- 
ing, as  it  does,  more  than  two-thirds  the 
circumference  of  each  wheel. 

Should  it  be  objected  that  the  band 
would  be  liable  to  slip  off  the  coned  tire, 
a  form  similar  to  H,  which  shows  a 
transverse  section,  might  be  given  to  it, 
and  would  preclude  its  slipping. 

«    I  remain.  Sir, 

Your  obedient  servant, 

£.  M.  I. 

IiOndon,Feb.8,1841 


ON  LIGHTING   AND  HEATING  CON8BRVATORIB8  WITH  GAB,  WITHOUT  THE 
EMPLOYMBNT  OP  IT0VB8. 


Sir, — During  the  late  frost  I  have 
made  a  few  experiments,  which  appear 
to  me  to  be  likely  to  prove  very  bene- 
ficial to  persons  having  not-houses,  con- 
servatories, or  green-houses,  in  towns 


where  they  have  the  comfort  and  con- 
venience of  gas  lighting.  Hearing  a 
lecture  at  our  Mechanics'  Institution  on 
Gas,  and  having  seen  the  various  uses 
to   which  it  was  applied  in  domestic 
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cookery,  a  thought  struck  me  that  gas 
might  be  applied  advantageously  to  hot- 
houses aud  conservatories,  that  is,  to 
heat  and  light  them  with  gas,  (without 
the  aid  of  any  other  apparatus  or  mate- 
rial whatever),  llie  frost  of  last  week 
gave  me  an  opportunity  of  proving,  by 
various  experiments,  that  two  or  three 
common-sized  burners,  if  rightly  con- 
structed, will  give  out  heat  enough  to  re- 
pel a  severe  frost.  Can  any  of  the  readers 
of  your  valuable  Magazine  inform  me,  if 


there  are  any  hothouses  or  conserva- 
tories heated  by  gtu  alone,  and  if  so,where 
they  might  be  seen  ? 

Should  you  think  my  humble  experi- 
ments worthy  of  notice,  I  wUl  send  you 
the  particuliurs,  and  likewise  a  descrip- 
tion of  a  burner  which  will  supply  Heat, 
withf  or  without  lAffkt,* 

I  am.  Sir,  your  obedient  servant, 

W.P. 

AndoTer,  Jan.  12, 1841. 


PRACTICAL  TRISECTIONS   OF  PLANE   ANGLES. 
C 


BY    DR.    PATRICK   GILLESPIE* 


Sir,— Oblige  me  by  inserting  in  your 
valuable  publication  the  foUowmg  Prac- 
tical Trisections  of  any  Plane  Angle. 
Yours  respectfully, 

Patrick  Gillespie. 


Feb.  1,1841, 
09,  LUson  Grove,  North. 


D  F 

Let  A  B  C  be  any  angle  less  than  135^. 
From  B  as  a  centre,  describe  a  semicir- 
cle as  A  C  D ;  and  from  C  draw  C  E  F 
meeting  the  diameter  extended  at  F,  so 
that  £  F  shall  be  equal  to  the  radius 
B A  or  B  C;  draw  B  G  parallel  to  FC : 
the  angle  A  B  G  is  one-third  of  tde  angle 
ABC. 


Again. 


Let  A  B  C  be  any  angle  greater  than 
135.^  From  B  as  a  centre,  describe  a 
semicircle  as  A  C  D,  and  through  the 
point  C,  draw  EOF,  touching  the  cir- 
cumference at  £,  and  meeting  the  dia- 
meter extended  at  F,  so  that  E  F  shall 
be  equal  to  the  radius ;  through  B  draw 
BGparallelto  FE:  the  angle  A  B  G  is 
one-Uiird  of  the  angle  ABC. 


The  demonstration  of  these  trisections 
I  leave  to  your  readers.  As  it  might  oc- 
cupv  more  space  than  you  can  spare. 

should  the  given  angle  be  exactly 
135°,  the  line  drawn  equal  to  the  radius 
is  a  tangent  at  G,  and  that  drawn  parallel 
to  it  cuts  off  an  arc  of  45°. 


>  We  shall  be  glad  to  receive  the  proffered  inlbrmation.    Eo.  M.  M.] 
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THB  CBANK — LOM©  AKD  8HOBT  COHHBCTIHG  EOD8. 


JONB8*8  80UMDIlfe  LBAD. 


Sir,— A  description  of  the  following 
apparatus  for  sounding  may  not  prove 
wholly  nninteresting  to  many  of  your 
scientific  readers.  The  usual  mode  hi- 
therto used  for  the  above  purpose,  is  a 
pear-shaped  piece  of  lead,  the  bottom  of 
which  is  covered  with  tallow,  which 
causes  the  soil  to  adhere  to  it,  the  chief 
objection  to  which  is,  that^  if  the  lead 
happens  to  be  wet  (which  is  often  the 
case),  it  must  necessarily  be  dried,  and 
at  aU  times  it  ouf[ht  to  be  made  warm  to 
receive  the  tallow. 


The  diagram  represents  a  section  of 
my  sounding  lead.  It  is  made  of  brass, 
which  18  less  subject  to  corrosion  than 
lead.  The  parts  A  A  are  filled  with  lead ; 
B,  a  cap  or  cup,  made  of  thin  latin  brass 
for  ligntness ;  C  C»  guides  for  the  up- 
right D,  which  is  to  steadv  the  cup. 
E  £,  are  apertures  to  allow  tne  water  to 
get  at  the  back  of  the  cup  B. 

When  this  apparatus  is  thrown  into 
the  water,  its  downward  pressure  causes 
the  cup  to  rise,  when  at  the  bottom,  the 
overhanging  part  F,  throws  it  on  one 
side,  which  causes  the  projecting  rim  G, 
to  scoop  up  a  portion  of  the  sou,  which 
descends  into  the  hollow  H ;  when  raised, 
the  cup  B  immediatelv  falls  and  encloses 
the  sod  contained  in  the  hollow  H  in  its 
ascent,  the  water  rushes  through  the 
appertures  £  E,  and  keeps  the  cup  B  in 
that  position. 
I  am.  Sir, 
Yours  most  obediently, 

J.  J0NB8,  jun. 

Hart-8treet«  London. 


TBB  CRANK— LONG  AND  8HOBT 
CONNKCTING  ROD8. 

Sir,— It  appears  to  me  as  though  al- 
gebra and  geometry  were  making  great 
mistakes  in  estimating  the  loss  of  power 
by  the  crank  in  your  late  pages. 

la  practice,  I  believe,  the  crank-pin 
is  always  incumbered  with  the  tame  load 
in  all  parts  of  its  revolution,  and  it  al- 
ways lifting  or  pushing  this  load  yp  an 
inclined  plane,  generating  a  circle  by  mi- 
nute increments,  so  to  speak,  by  which 
course,  when  it  (viz.  the  crank)  perpen- 
dicularizes  slowly,  the  power  (say  the 
working  steam  in  the  cylinder,)  is  slowly 
consumed.  Is  it  correct  to  talk  of  loss 
of  power  by  the  cron*— seeing  that  for 
every  cylindrical  inch  of  steam  con- 
sumed, the  load  rises  or  progresses  an 
inch  perpendicular,  supposing  the  con- 
necting-rod to  be  of  infinite  length  ? 

To  test  this  nearly,  I  constructed  a 
small  modd,  with  crank,  pullers,  suing 
and  weights.  On  the  crank-pin  at  its 
lowest  point,  I  hung,  say  50  ounces  (call 
it  the  load)  j  from  the  same  pin  I  passed 
a  string  over  two  pullies  to  which  I 
hung  albo  50  ounces  (call  it  the  power),' 
with  as  much  more  as  would  balance  the 
weight  of  the  crank  arm  and  pin— thus 
placing  the  two  in  equilibrio.  I  then  ad- 
ded as  much  weight  to  the  power  end  as 
would  overcome  the  friction,  &c.,  and 
bring  up  the  crank  and  its  load  to  the 
top  point,  or  a  semicircle ;  next  I  reversed 
the  order  of  things,  placing  the  power 
and  friction  weights  on  the  crsnk  pin, 
and  the  load,  or  50  ounces  on  the  power 
end  of  the  string ;  the  result  was  as  be- 
fore—the crank  and  its  weights  descend- 
ed, and  just  drew  up  the  load.  If  there 
was  any  difference,  it  was  not  sufficient 
for  my  model  to  show. 

I  am  of  opinion  there  is  no  loss  of 
power  by  using  a  crank,  but  that  it  is  a 
most  beautiful  and  perfect  mode  of  con- 
verting a  right-lined  motion  into  a  cir- 
cular one,  in  the  gentlest  and  smoothest 
wav. 

A  passing  word  on  long  and  short 
connecting-rods.  In  pursuing  the  above 
experiment,  first  by  diagram,  I  found 
that  in  proportion  to  the  shortness  of  the 
connecting-rod,  the  load  perpendicu- 
larises  faster  than  the  power,  during  the 
first  half  or  so  of  the  semicircle  upward, 
and  slower  during  the  remainder,  con- 
sequently, with  any  connecting-rod,  not 
of  mfinite  length,  a  greater  power  than 
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^  load  appears  to  be  reauisite  in  the 
firat  quadrant,  and  less  in  tbe  second. 
1  remaiDy  Sir, 
Your  most  obedient  servant, 
J.  H.  Clive. 

Bathwick.hm,  Bath,  Feb.  11, 1841. 


TILLBY  8  NBW  FL04TINO   PIRB 
BMOIMB. 

Sir, — I  have  jost  discovered  an  unfor* 
tanate  omission  at  pa|(e  168  of  your  last 
number,  when  describing  the  New  Float- 
ing Fire  Engine. 

I  should  have  stated  that  the  Engineer 
was  Mr.  W.  J.  Tillev,  of  Blackfriars' 
Road,  in  justice  to  whom,  I  beg  the  in- 
sertion of  this  in  your  next  number, 
^  And  am,  Sir,  yours  respectfully, 

Wm.  Baddblbt. 

Feb.  93, 1841. 


BXTRAOEDINARY   EXPERIMENT. 
[From  the  Tim$$.} 

An  experiment  was  tried  on  Saturday 
afternoon,  of  one  of  tbe  inventions  to  which 
we  alluded  last  autumn,  which  a  friend,  on 
whom  we  have  reliance,  had  an  opportunity 
of  witnessing.  The  trial  took  place  in  the 
grounds  of  Mr.  Boyd,  in  the  county  of  Essex, 
a  few  miles  Ixom  town,  in  the  presence  of  Sir 
Robert  Peel,  Sir  George  Murray,  Sir  Henry 
Hardinge,  Sir  Franeis  Burdett,  Lord  Ingee- 
trie,  Colonel  Gurwood,  Captain  Britten, 
Captain  Webster,  and  some  other  gentlemen, 
who  all  appeared  yery  much  astonished  at 
what  they  saw.  By  the  kindness  of  the  in* 
ventor  our  informant  occupied  a  position  that 
enabled  him  to  conmiand  a  view  of  all  that 
took  place. 

A  boat,  28  feet  long  and  7  bioad,  was 
placed  in  a  large  sheet  of  water,  the  boat  had 
been  the  day  before  filled  in  with  solid  timber, 
four  and  a  half  feet  in  depth,  crossed  in  every 
direction,  and  clamped  together  with  eight- 
inch  spike  nails.  This  filling  in  was  made 
under  the  inspection  of  Captain  Britten,  who 
stated  the  fact  to  the  distinguished  gentlemen 
we  have  mentioned,  and  also  that  the  inyentor 
never  went  near  the  workmen  employed,  that 
no  suspicion  might  be  entertuned  of  any 
comhttstible  materials  being  lodged  in  the 
hold  of  the  vessel.  Several  of  the  gentlemen 
were  on  Saturday  rowed  in  a  punt  to  the 
vessel,  and  examined  for  themselves,  so  that 
every  doubt  might  be  removed  as  to  the  cause 
of  destruction  being  external,  and  not  from 
the  springmg  of  any  mine.  When  the  dif- 
ferent parties  had  taken  up  their  poaitions» 
en  a  signal  from  the  inventor,  the  boat  was 
set  in  motion,  and  struok  just  abaft  her  stv- 


board  bow,  and  instantaneously  scatted  into 
a  thousand  fragments.    At  tbe  moment  of 
collision  the  water  parted,  and  presented  to 
the  eye  of  our  informant  the  appearance  of  a 
huge  bowl,  while  upon  its  trouVled  surface 
he  noticed  a  coruscation  precisely  resembling 
forked  lightning.    A  column  of  water  was 
lifted  u^  in  the  air  like  a  huge  fountain, 
from  which  were  projected  upwards  for  many 
hundred  feet  the  shattered  fragments  of  the 
vessel,  which  fell  many   of  them  several 
hundred  yards'  distance  in  the  adjacent  fields. 
Our  informant  examined  many  pieces,  and 
found  the  huge  nails  snapped  like  carrots ; 
the  mast  looked  like  a  tree  riven  by  light- 
ning, and  never  before,  as  he  assures  us,  has 
he  witnessed  so  sadden  and  complete  a  de- 
struction,  though  he    has  seen  shell  and 
rocket  practice  on  the  largest  scale.     Such 
seemed  to  be  the  unanimous  opinion  of  all 
present     How  this  mighty  enect  was  pro- 
duced .  was  of  oourse  not  disclosed  to  so 
numerous  a  party,  but  two  naval  officers 
present  were  perfectly  aware  of  the  mode  of 
operation,  and  the  inventor  offered  to  go  into 
details  confidentially  with  one  or  two  of  the 
distinguihhed  officers  present    In  answer  to 
a  question  from  Sir  Henry  Hardinge,  the 
inventor  stated  that  without  a  battering  train 
he  could  transport  on  a  mule's  back  the 
means  of  destroying  the  strongest  fortress  in 
Europe.    No  doubt  this  is  very  startling, 
but,  hearing  what  we  have,  we  cannot  pro- 
nounce it  impossible;  and  as  in  every  parti- 
cular the  inventor  has  done  what  he  has  ^ 
undertaken  to  accomplish,  it  is  only  fair  to 
give  him  credit  for  the  performance  of  more 
than  has  yet  been  disclosed.    The  existence 
of  these  tremendous  powers  is  placed  beyond 
all  doubt,  and  the  inventor  asserts  them  to 
be  completely  under  his  control,  which  from 
what  our  informant  has  had  an  opportunity 
of  observing,  he  believes  to  be  really  the 
case.    The  instrument  that  wrought  so  ter- 
rible an  effect  on  Saturday,  lifting  into  the 
air  a  boat  weighing  two  and  a  half  tons,  and 
filled  in  with  fire  and  a  half  tons  of  solid 
timber,  and  displacing  at  least  fourteen  or 
fifteen  tons  of  water,  was  only  181b.  weight 
Our  informant  has  handled  it  and  kicked  it 
round  a  room  when  charged  with  its  deadly 
contents,  so  portable  and  at  the  same  time  so 
safe  is  it — a  point  of  vast  importance,  when 
we  remember  the  daily  accidents  that  arc 
occurring  from  the  detonating  shells  now 
used  in  our  service.     At  Acre  most  of  those 
employed  burst  before  they  reached  their 
object,  and  they  are  liable  to  explode  when 
rolling  about  a  ship's  deck,  as  was  proved  by 
the  fistal  accidents  on  boud  Her  Mijesty's 
ship  Medea,  off  Alexandria,  and  the  Excel- 
ient,  at  Portsmouth,  and  are  dangerous  to 
carry  in  a  common  ammunition  cart  on  a 
rough  road. 
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CONDENSATION.  —  PARTING   NOTICE   FROM 
MR.  HOWARD  TO  MR.  SYMINGTON. 

Sir, — Mr.  Symington's  last  communica- 
tion demands  a  parting  notice  from  me.  I 
regret  very  much  that  he  should  hare  at- 
tempted to  convert  the  controversy  on  the 
points  at  issue  into  a  petty  or  personal  matter 
of  dispute,  and  in  which  I  have  not  in  any 
instance,  that  I  am  aware  of,  followed  his 
example.  But  I  must  now  beg  to  remind 
him  that  this  is  not  the  proper  method  of 
treating  a  scientific  question,  much  less  of 
defending  himself  from  the  incorrect  state- 
ments (so  shown  or  attempted  to  be  shown) 
he  has  indulged  in ;  and  which  no  consider- 
ation shall  induce  me  on  any  future  occasion, 
should  such  arise,  to  refrain  from  animad- 
verting upon.  The  attainment  of  the  truth 
is  at  idl  times  worth  a  personal  scratch  or 
two.  The  fruit  is  not  the  less  sweet  on  Uiat 
account 

I  should  not  be  justified  in  drawing  from 
his  privacy  the  director  of  the  Peninsular 
Company,  who  gave  me  the  information 
(why  called  extraordinary  ?)  on  the  City  of 
Londonderry  affair.  But  has  Mr.  Syming- 
ton made  even  an  attempt  to  impugn  the 
facU  set  forth  ?  Let  him  £^nsay  them  if 
he  can.  They  are  much  more  worthy  of  his 
attention  than  the  name  of  an  individual, 
as  are  also  certain  other  facta,  relating  to  the 
invention  and  practice  of  the  method  of 
condensation,  alluded  to  in  my  correspon- 
dence, but  which  he  has  not  thought  proper 
to  notice,  and  on  which  I  therefore  may  pre- 
sume judgment  must  go  by  default. 

And  here,  Mr.  Editor,  will  you  allow  me 
to  turn  to  another  and  more  refreshing  sub- 
ject by  congratulating  you  and  your  sub- 
scribers upon  your  selection  of  the  admirable 
treatise  (in  Nos.  913  and  915)  on  the  crank, 
from  the  new  edition  of  the  Kncyclopedia 
Britannica.  The  additional  publicity  which 
your  journal  will  give  to  this  able  exposure 
of  a  very  generally  rooted  error,  daily  mis- 
leading hundreds  of  inventors  and  beginners 
in  practical  mechanics  (let  them  study  it 
thoroughly)  will  do  infinite  service.  And 
not  only  so,  but  such  articles  tend  to  elevate 
the  character  and  still  further  promote  the 
usefulness  of  your  periodical. 

I  am,  Sir,  your  most  obedient  servant, 
Thomas  Howard. 

King  and  Queen  Iron  Works,  Sotherhithe, 
8Srd  Feb.  1841. 


abstracts  of  specifications  of  english 
patents  recently  enrolled. 

Felix  Troubat,  of  Mark-lane,  Mbr. 
CHAVT,/orimprov€mentt  in  the  numufacture 
of  vinegar, — Enrolment  OfiSce,  February  1, 
184L 

To  3d01b8.ofraw  potatoes,  well  rasped 


are  added  from  20  to  25  gallons  of  water 
and  2 lbs.  of  sulphoxic  acid;  this  mixture  is 
to  be  boiled  for  six  hours,  and  then  run  ofiT 
into  a  cooler,  through  a  perforated  plate  or 
strainer,  to  free  the  liquor  from  sediment, 
and  afterwards  transferred  to  another  vessel 
placed  in  a  chamber  of  a  temperature  of  80^ 
of  Fahrenheit  One  ounce  of  potash  dis- 
solved in  water,  and  half  a  bushel  of  yeast 
are  added  to  the  liquor ;  at  the  expiration  of 
three  days  a  further  quantity  of  yeast  is 
added  to  increase  the  fermentation.  A  ves- 
sel is  loosely  filled  with  shavings  of  beech, 
or  the  skins^of  pressed  grapes  saturated  with 
strong  vinegar.  Three  gallons  of  the  fer- 
mented liquor  are  pourM  in  mornings  and 
evenings  till  the  vessel  is  filled.  It  is  then 
drawn  ofiT,  three  gpillons  at  a  time,  from  the 
bottom  of  the  vessel,  and  poured  into  another 
vessel  half  filled  with  perfect  vinegar,  from 
which  it  is  removed  into  another  loosely 
filled  with  beech  shavings  to  cool  and  clear 
it,  which  renders  it  fit  for  use.  Another 
process  consists  in  pouring  50  gallons  of 
boiling  water  npon  350  lbs.  of  potatoes  that 
have  been  well  crushed  and  wasned,  and  al- 
lowing it  to  stand  until  it  assumes  the  con- 
sistence of  a  thick  paste,  when  half  a  bushel 
of  meal  of  malt  is  added  to  bring  it  into  a 
saccharine  state ;  it  is  then  submitted  to  the 
process  of  fermentation,  &c.,  as  before  de- 
scribed. 

In  another  process,  50  or  60  lbs.  of  ground 
rice  is  used  in  lien  of  the  potatoes,  and  treat- 
ed according  to  the  directions  first  given. 
The  patentee  does  not  confine  himself  to  any 
of  these  precise  proportions  but  olaims,  1, 
The  mode  of  making  vinegar  by  the  applica- 
tion of  potatoes.  2,  The  mode  of  makbig 
vinegar  by  the  application  of  rice  as  de- 
scribed. 

John  Sanders  and  William  Williams, 
OP  Bedford,  Iron  Founders,  and  Sa-> 
muel  Lawrence  Taylor,  op  Old  Warden, 
Bedfordshire,  Machine  Maker, /wlm- 
proeemenU  in  ploughs. — Enrolment  Office, 
February  3,1841. 

These  improvements  consist  in  the  first 
place  of  a  method  of  afiUxing  the  coulter  to 
the  beam  of  ploughs,  by  a  frame  moving 
on  a  bolt  or  axis  which  passes  through  die 
beam.  The  coulter  is  capable  of  being  ad« 
justed  to  any  desired  angle,  by  means  of  a 
set  screw  passing  through  a  fixed  nut  on  the 
beam  of  the  plough.  Or  the  coulter  may  be 
attached  to  the  plough-beam,  by  a  sliding 
socket  furnished  with  a  set  screw  by  which 
it  can  be  made  fast  at  any  desired  part  of  the 
plough-beam;  the  coulter  is  affixed  to  a 
projecting  angular  faced  plate  by  a  clamp, 
formed  of  a  plate  bent  at  right  angles  at  top 
and  bottom,  and  having  two  recesses  formed 
in  it  It  has  also  two  set  screws  each  having 
an  eye  to  receive  the  stem  of  the  coulter. 
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The  stem  of  the  coulter  is  drawn  against 
the  angular  iace  of  the  plate,  hy  the  two  set 
screws,  and  according  as  the  upper  or  lower 
nuts  are  tightened  Uie  angular  position  of 
the  coulter  is  regulated,  approaching  more 
or  less  to  the  vertical  position.  In  another 
arrangement  the  coulter  is  fastened  to  the 
beam  of  the  plough  in  any  required  position, 
by  a  clamp  and  set  screw,  and  can  be  made 
to  sUnd  off  at  any  angle  filom  the  beam,  by  a 
sliding  plate  and  set  screws. 

The  claim  is  to, — 1,  The  mode  of  applying 
coulters  to  ploughs,  so  that  by  means  of 
clamps  and  screws,  the  distance  of  the  coul- 
ter £rom  the  beam,  and  also  the  angular  po- 
sition of  the  coulter,  can  be  regulated. 

2.  The  mode  of  applying  a  coulter,  where- 
by the  coulter  is  caused  to  stand  off  at  any 
angle  from  the  plough-beam  by  means  of 
set  screws  and  a  sliding  plate. 

Henet  Trbwhitt,  of  Newcastle-upon- 
Tyne,  Esq.,  for  tntprotwrnento  in  applying 
the  p9Uf€r  rf  tteam-engines  to  paddU-ahqftt 
used  in  propelling  vesieU. — Enrolment  Of- 
fice, February  7,  1841. 

These  improyements  consist  in  a  new  me- 
thod of  applying  the  crank-pin  of  paddle- 
shafts,  so  that  one  or  both  of  the  paddles 
may  be  disconnected  or  connected  with  the 
engine  with  great  facility.  For  this  pur- 
pose there  is  on  each  of  the  paddle-shafts  a 
narrow  cylinder,  with  a  groove  on  its  peri- 
pheiy,  to  receive  a  strap  which  is  attached 
to  the  crank-pin  that  drives  the  paddle- 
shaft.  The  other  end  of  the  crank-pin  is 
keyed  into  the  crank  of  the  middle  shaft. 
In  order  to  connect  the  paddle-wheel  with 
the  engine,  the  strap  is  made  to  bind  tightly 
upon  the  narrow  cylinder,  and  is  disconnect- 
ed by  being  loosened,  in  the  following  man- 
ner. A  cross-head  passes  through  slits  in 
the  end  of  the  strap,  and  is  ikstened  to  a 
cushion  resting  on  the  narrow  cylinder,  and 
curved  on  its  under  surface  so  as  exacUy  to 
fit.  When  the  paddle-shaft  is  to  be  con- 
nected to  the  engine,  the  cushion  is  made  to 
press  upon  the  narrow  cylinder  by  a  wedge- 
shaped  bar,  which  enters  between  the  back 
of  the  cushion  and  the  cross-head;  this 
causes  the  strap  to  bind  tightly  upon  the 
cylinder  and  forms  the  connection  required. 
On  withdrawing  the  wedge-shaped  bar,  the 
strap  becomes  loosened  and  the  paddle-shaft 
is  disconnected  from  the  engine. 

The  claim  is  to  the  mode  described  of 
Implying  the  crank-pins  to  paddle-shafts. 

William  Beetson,  op  Brick- lane, 
Old-8treet,SaintLuilb's,BrassFouni>er, 
for  improoementt  in  UHUer-ctoaete  and  ttt^ng- 
bojcet,  applicable  to  pumps  and  cocks.  Enrol- 
ment Office,  February  6,  1841. 

The  first  of  these  improvements  relates  to 
water-closet, valves,  wMch  are  made  of  the 
usual  form,  bntinstead  of  closing  upon  a  hori- 


zontal seating  they  rest  in  an  angular  position. 
On  raising  the  handle  the  valve  is  brought  up 
past  the  vertical  position  towards  the  back 
of  the  water-closet,  so  as  to  be  out  of  the  way 
of  soil,  paper,  &c.,  which  might  otherwise 
adhere  to  it  The  patentee  applies  a  valve 
to  the  bottom  of  the  overflow  pipe  always 
having  a  tendency  to  keep  dosed,  and  only 
opened  by  the  pressure  of  the  overflow  of  water. 
By  these  means  all  kinds  of  effluvia  are 
prevented  from  passing  from  below  up  into 
the  basin. 

The  second  improvement  consists  in  the 
application  of  flexible  cups  to  close  the  open- 
ings through  which  the  handles  of  pumps 
and  cocks  pass.  A  cup  of  some  flexible  ma- 
terial (learner  being  preferred)  is  screwed 
around  the  opening  through  which  the  handle 
works,  while  the  centre  of  the  cup  is  screwed 
to  the  handle  which  passes  through  it,  there- 
by forming  a  fluid-tight  stuffing-box,  appli- 
cable to  pumps,  and  all  cocks  having  slide- 
valves. 

The  claim  is  to,  1.  The  mode  of  applying 
valve-seats  and  valves  to  water-closets, 
whereby  the  valves  are  in  an  inclined  posi- 
tion when  closed. 

2.  The  mode  of  applying  flexible  cups  to 
close  the  openings  through  which  the  lower 
handles  of  pumps  and  cocks  pass,  in  order 
to  form  stuffing-boxes  thereto,  as  above  de- 
scribed. 

Andrew  Smith,  of  Fringes-street, 
Leicester-square,  and  of  Mill-wall, 
Poplar,  £N6iNEER,/or  certain  improvements 
in  carriage  wheels,  rails,  and  chairs,  for  rail- 
ways.   Enrohnent  Office,  February  7, 1841. 

The  improvement  in  wheels  consists  in  the 
application  of  a  wrought  iron  tire,  having  a 
right-angled  groove  turned  out  in  the  middle, 
corresponding  to  the  rail  which  constitutes 
the  second  part  of  these  improvements.  The 
depth  of  this  groove  is  to  be  proportionate  to 
tiie  sUe  of  the  rail,  and  forms  a  flange  within 
the  surftice  of  the  tiro,  tending  to  keep  the 
wheel  in  its  place  upon  the  rail 

The  rails  sre  square  bars  of  iron,  the  sides 
of  the  squares  being  about  one-third  wider 
than  the  depth  of  the  sides  of  the  groove  in 
the  tire  of  the  wheels,  for  the  purpose  of  pre- 
venting the  wheels  from  coming  in  contact 
with  Uie  chairs  and  sleepers.  These  rails 
are  laid  in  grooves  cut  in  wooden  sleepers, 
and  present  one  of  the  angles  of  the  square 
upwards,  corresponding  with  the  angular 
g.-oove  in  the  tire  of  the  wheel. 

The  chairs  are  made  of  wrought  or  cast 
iron ;  they  clip  the  sides  of  the  rails  in  a  dove- 
tail form ;  and  are  let  into,  and  bolted  down 
to  the  wooden  sleepers. 

The  rails  are  each  1 2  feet  long,  by  2|  inches 
square,  and  the  chairs  are  placed  in  the  mid- 
dle and  at  the  junctions  of  each  raiL 

The  claim  is  to,  1.  The  right-angled  grooves 
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in  the  tires  of  the  wheels  of  railway  carriages, 
instead  of  an  external  flange. 

2.  The  adaptation  of  common  square  bar 
iron,  or  of  iron  made  in  a  square  form,  let 
into  a  wooden  sleeper. 

S.  The  chair,  for  connecting,  and  fixing, 
and  fastening  the  rails. 

DowNBs  Edwards,  op  Surbiton-rill, 
Kingston,  Surrey,  Farmer,  for  improver 
mentt  in  preserving  potatoes  <tud  other  vege- 
table  substastces.  Enrolment  Office,  February 
8,  1841. 

The  preservative  process,  as  applied  to 
potatoes,  is  as  follows:  —  The  potatoes  being 
weU  washed  and  cleansed  are  boiled  or 
steamed  till  the  skins  begin  to  crack ;  they 
are  then  peeled,  and  any  eyes  or  specks  bare- 
fully  removed ;  they  are  next  put  into  a  cy- 
linder of  plate  iron  tinned  on  the  inside,  and 
pierced  all  over  with  small  holes  (about  one- 
eighth  of  an  inch  in  diameter) ;  a  piston  is 
forced  down  into  the  cylinder  by  means  of  a 
scre^v,  which  drives  the  potatoes  out  through 
the  small  holes  in  a  finely  divided  state ;  the 
substance  thus  obtained  is  spread  thinly  and 
evenly  upon  hollow  tinned  iron  tables  heated 
by  steam.  The  heat  is  at  first  equal  to  about 
160**,  but  as  the  potatoe  approaches  dryness, 
it  is  diminished  to  100°,  by  regulating  the 
cocks  which  supply  the  steam  from  the 
boiler,  where  a  constant  pressure  of  10  lbs. 
on  the  inch  is  maintained.  While  they  are 
upon  the  hollow  tables,  the  potatoes  are  con- 
stantly stirred  about,  and  when  thoroughly 
dried,  are  to  be  packed  in  casks  or  other  suit- 
able vessels  for  keeping. 

The  claim  is,  for  the  mode  of  preserving 
potatoes  in  a  cooked  or  partially  cooked 
state,  by  means  of  obtaining  the  substance 
of  potatoes  in  a  separated,  or  finely  divided, 
and  dried  state. 

Baron  Charles  Wettbrstedt,  of 
LiMEHOUBE,  for  improvements  in  preserving 
vegetable,  animalf  and  other  substances  from 
ignition  and  decay.  Enrolment  Office,  Feb. 
11,  1841. 

In  the  first  place,  in  order  to  prevent  igni- 
tion, the  patentee  uses  the  following  compo- 
sition:— A  saturated  solution  of  common 
soda  is  slowly  evaporated  in  a  close  shallow 
vessel  until  highly  concentrated ;  it  is  then 
allowed  to  cool  and  crystallize.  These  crys- 
tals are  dried  on  canvas  stretched  on  frames, 
and  to  five  or  six  parts  by  weight  is  added 
one  part  of  gum  or  gpelatine,  and  they  are 
pounded  together  in  a  mortar.  This  com- 
position is  exposed  to  the  action  of  carbonic 
acid  gas  for  twelve  hours,  on  canvass  stretched 
on  frames  in  a  close  room.  The  composition 
is  then  removed,  well  stirred,  and  again  sub- 
mitted to  the  action  of  the  gas  for  twelve  hours 
more.  In  usinff  this  composition,  for  render- 
ing muslin,  caBco,  &c.,  fire  proof,  one  pound 
of  it  js  to  be  dissolved  in  a  quart  of  warm 


water,  and  used  in  the  same  way  as  starch. 
The  articles  may  afterwards  be  ironed  or  man- 

fled,  but  if  ironed,  the  irons  must  not  be  so 
ot  as  usual. 

The  mother  water  of  the  first  crystals  are 
evaporated  and  crystallized,  and  used  for 
commoner  purposes.  A  coarser  kind  of 
composition,  for  rendering  wood  fire  proof, 
may  be  made  of  these  crystals  and  ground 
glue. 

Secondly,  in  order  to  prevent  the  ignition 
of  buildings,  the  walls  and  ceiling  of  the 
rooms,  as  well  as  the  roofii  of  buildings,  are 
to  be  covered  with  metal  plates,  a  space  being 
left  to  be  filled  up  with  some  non-conducti'ig 
substance.  Along  the  ridge  of  the  roof  there 
is  a  large  pipe  wi3i  smaller  pipes  branching 
off  in  various  directions,  so  that  in  case  of 
fire,  water  being  thrown  up  into  these  pipes, 
the  roof  can  be  deluged  with  water.  Pijpes 
perforated  full  of  small  holes  are  to  be  carried 
round  the  upper  part  of  rooms,  and  to  com- 
municate with  an  elevated  cistern  of  water, 
or  a  force  pump,  by  which  means  a  shower 
of  water  can  be  thrown  into  the  room  in  case 
of  fire.  Another  mode  of  effecting  a  similar 
object,  is  by  suspending  a  pipe,  open  at  both 
ends,  fh>m  its  centre  by  a  noUow  axis,  close 
to  the  ceiling  of  the  room,  exactly  like  the 
revolving  arms  of  a  Barker's  mill.  "Water 
fr^m  an  elevated  reservoir  or  force-pump 
being  introduced,  the  arms  spin  round  and 
scatter  the  water  all  over  the  rooms. 

Thirdly,  a  peculiarly  shaped  vessel  filled 
with  water  is  to  be  kept  suspended  near  to 
fire-places,  so  that  in  the  event  of  a  person's 
clotheslgniting,  the  water  may  be  thrown  over 
them. 

The  first  part  of  this  patent  has  some 
slight  clsim  to  novelty  and  usefulness — ^the 
second  part  contains  nothing  new — ^the  third 
part  is  extremely  ridiculous. 

John  Peter  Isaib  Poncy,  op  Well- 
Street,  Oxford-Street,  Watchmaker, 
for  improvements  in  clocks  and  chronometers, 
Enrolment  Office,  February  13, 1841. 

These  improvements  relate  to  the  con- 
struction of  docks  and  chronometers  with 
two  main-springs,  in  conjunction  with  a  con- 
stant power  Br  regulator,  so  that  they  will  go 
for  a  longer  period  than  usual  without  wind- 
ing-up. The  constant  power  or  regulator  is 
a  wheel  of  60  teeth,  inside  of  which  there  is 
a  barrel  with  serrated  edges  having  a  spring 
and  catch,  and  kept  by  two  holding  pieces. 
When  this  "constant  power"  is  applied  to  a 
dock,  the  wheel  works  into  the  pinion  of  the 
escapement.  By  varing  the  size  of  the  wheel, 
the  length  of  time  that  the  clock  will  go, 
will  also  be  varied. 

Among  other  advantages  claimed  for  this 
mode  of  construction  is  this,  that  should  dther 
of  the  main-springs  break,  the  other  will  be 
suffident   to   keep   the  chronometer,  frc, 
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going,  but,  as  only  one  half  of  the  power 
would  be  exerted,  it  would  be  necessary  to 
wind  it  up  twice,  in  the  time  it  would  have 
gone  had  both  barrels  continued  in  action. 


Another  advantage  is,  that  the  spring  not 
being  connected  directly  with  the  escape- 
ment, a  common  spring  may  be  employed 
for  the  purpose. 


LIST   OF  DESIONS 
Date  of   Number 
Beptra-    on  the      Registered  Proprietors'  Names, 
tlon.      Begister. 
1841. 


RBOISTERED   BETWEEN   JANUARY  26tH   AND   FEBRUARY   24tH. 


Subject  of  Design. 


Time  for  whicU 
protection 
IS  granted. 


Jan.  86 
(f 

87 
«i 

99 

Feb.  1 

(« 

8 

3 
f« 

6 

6 
«( 

9 
10 

n 


18 
15 


16 
17 


19 
88 


83 
«« 

84 


654.8 

659 

560,1 

664 

665,6 

567 

568 

569 

570,1 

57«,5 

576 

577 

678 

679 

580 

581,8 

683 

634 

585 

586 

687 

588 

689 

590 

591 

592  

593.604  H .  N.  Turner  and  Co. '..'.' .' .' ." .' .'  Stained  paper 
605,6    G.  Clarke  and  Co Cantoon 

607  J.  E.  Kingdon Horticultural  label 

608  S.Ackroyd Stove  

609  S.  Mordan  and  Go PosUwe  damper  .. 

610  W.  Ball  and  J.  Walker Pen 

611,618 G.Clarke  and  Co Drill 

613,14  Ditto Cantoon 

616        T.Hopkins   Carpet 

616,17  Lea  and  Co Ditto 

618  J.  Scholl Garden  engine  .... 

619  J.W.Edginton   Cock    9 

680       Alexander  Milner Hearth  plate 3 


J.Boswell Stained  paper  .. 

J.Shillito Bibbon  ..V..... 

G.  Clarke  and  Co Cantoon , 

Barber  and  Cole  Carpet  

T.  B.  Mellish   Postage  damper 

J.  Gough  and  Sons Carpet 

B.  Rettie Anti-drabble. . . . 

E.B.Taylor Envelope   , 

W.Ellis Enema    

H.  I.  and  J.  Dixon Carpet 

Buckley  brothers Cantoon 

J.Chatwin Button    

B.  Cribb Label 

O.  Harris  and  J.  D.  Cummlng. .  Carpet 

B.S.Stenton  ..» Knife 

Wright  and  Crump Carpet 

J.  Gough  and  Sons Ditto 

T.Johnson    Eye  (for  hooks)   , 

J.  Warden, jun Linchpin , 

H.  1.  and  J.Dixon Carpet 

8.  Coote Oven 

W.  and  H.  Hutchinson Knife 

J.  Newcomb  and  Son Carpet  , 

Broadhead  and  Atkin    Ornament 

Lea  and  Co Carpet 

J.Jones •. Stove  grate  :..;., 

W.Arrowsmith    Brace lastener  .. . 


years. 


LIST  OP  ENGLISH  PATENTS  GRANTED  BETWEEN  THE  SOtH  JANUARY,  AND  THE  23RD 

February,  1841. 

buffing  apparatus  for  railway  purposes.    Feb.  1 ; 
six  months. 
Dominic  Frick  Albert,  of  Cadishead.  Manchester. 


Charles  Schafhaeutl.  of  Swansea,  Doctor  of  Me- 
dicine, Edward  Oliver  Manby,  of  Parliament-street, 
dvil  engineer,  and  John  Manby  of  the  same  place, 
civil  engineer,  for  improvements  in  tlie  construc- 
tion of  puddling,  baUing,  and  other  sorts  of  rever- 
beratory  ilimaces  for  the  purpose  of  enabling  an- 
thracite stone  coal  or  culm  to  be  used  therein  as 
fuel.    January  30;  six  months. 

James  Mao  Lellan.  of  the  city  of  Glasgow,  ma- 
nu&cturer,  for  an  improved  combination  of  mate- 
rials for  umbrella  and  parasol  cloth.  January  30 ; 
aix  months. 

Esra  Jenks  Coates,  of  Broad-street,  Cheapside, 
merchant,  for  improvements  in  the  forging  of  bolts. 
•pikes,  and  nails.  (A  communication.)  Jan.  30; 
.six  months. 

Henry  Passe,  of  Great  Portland-street,  piano- 
forte manufacturer,  for  improvements  in  castors. 
February  1 ;  six  months. 

Charles  Hood,  of  Earl-street,  Blackfriars,  iron 
merchant,  for  improvements  in  giving  signals. 
February  1 ;  six  months. 

William  Wilkinson  Taylor,  of  Barrowfleld-house, 
^estham,  Essex,  gentleman,  for  improvements  in 


L.LJ).,  for  an  improved  or  new  combination  of 
materials  and  processes  in  the  manufacture  of  fuel* 
Februarv  1  ;  six  months. 

Francis  Sleddow.  jun.,  of  Preston,  machine- 
maker,  for  certain  improvements  in  machinery  or 
apparatus  for  roving,  stubbing,  and  spinnins-  cot- 
ton and  other  fibrous  substances.  February  8  :  six 
months. 

William  Ward  Andrews,  of  Wolverhampton, 
ironmonger,  for  certain  improved  methods  of  raising 
and  lowering  windows  and  window  blinds,  and  open- 
ing and  shutting  doors,  which  are  also  applicable  to 
the  raising  and  lowering  of  maps,  curtains,  and 
other  articles.    Feb.  8 ;  six  months. 

Thomas  Toung.  of  Queen-street,  London,  mer- 
chant, for  improvements  in  furnaces  or  flre-places 
for  the  better  consuming  of  fuel.  Feb.  3 ;  six 
months. 

William  Hancock,  jun..  of  King-square.  Middle- 
sex, accountant,  for  an  improved  description  of 
fabric  jiuit«ble  for  making  friction  gloves,  horse 
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brushes,  and  other artidet  requiring rou^h surfaces. 
Feb.  3;  six  months. 

Joseph  Bunnett,  of  Deptfbrd,  engineer,  for  certun 
improvements  in  locomotive  engines  and  carriages. 
Feb.  3 ;  six  months. 

John  Cartwright,  of  Loughborough,  manufacturer, 
HenxT  Warner,  of  the  same  place,  manufacturer, 
and  Joseph  Haywood,  of  the  same  place,  frame 
smith,  for  improvements  upon  machinery  commonly 
called  stocking  frames  or  frame  work  knitting  ma- 
chinery.   Feb.  4 ;  six  montlis. 

Thomas  Griffiths ,  of  Birmingham ,  tifi  plate  worker, 
for  certain  improvements  in  such  dish  covers  as  arc 
made  with  iron  covered  with  tin.  Feb.  8;  six 
months. 

James  Thorbum»  of  Manchester,  mechanist,  for 
certain  improvements  in  machinery  for  producing 
knitted  fabrics.    Feb.  8 ;  six  mouUis. 

William  Bydcr,  of  Bolton,  roller  and  spindle 
maker,  for  certain  improved  apparatus  for  forging, 
drawing,  moulding,  or  forming  spindle  rollers,  bolts, 
and  various  other  like  articles  in  metal.  Feb.  8 ; 
six  months. 

Thomas  Fuller,  of  Salford,  machine  maker,  for 
certain  improvements  in  machineryor  apparatus  for 
combing  or  preparing  wool  or  other  flbrous  sub- 
stances. (Partly  a  communication.)  Feb.  8;  six 
months. 

Elisha  Oldham,  of  Crichlade,  Wilts,  railroad  con- 
tractor, for  certain  improvements  in  the  construc- 
tion of  turning  tables  to  be  used  on  railways.  Feb. 
8;  six  months. 

Charies  Green,  of  Birmingham,  fold  plater,  for 
improvements  in  the  manufacture  of  brass  and  cop- 
per tubes.    Feb.  8 ;  six  months. 

William  Wigston,  of  Salford,  engineer,  for  a  new 
apparatus  for  the  purpose  of  conveying  signals  or 
tel^raphic  commuaic^ons.  Feb.  8  ;  six  months. 
John  Scott,  of  Great  Bowden,  Market  Harbro, 
timber  merchant,  for  improvements  in  constructing 
railways,  and  in  propelUng  carriages  thereon,  which 
improvements  are  applicable  to  raising  and  lower- 
ing weights.    Feb.  8 ;  six  months. 

James  Johnston,  of  Willow  Park, Greenock,  esa., 
for  improvements  in  obtaining  motive  power.  Feb. 
8;  six  months. 

William  Henry  Fox  Talbot,  of  Locock  Abbey, 
Wilts,  esq.,  for  improvements  in  obtaining  pictures 
or  representations  of  objects.  Feb.  8  ;  six  months. 
William  Edward  Newton,  of  Chancery-lane, 
Middlesex,  mechanical  draftsman,  for  improve- 
ments in  obtaining  a  concentrated  extract  of  hops, 
which  the  inventor  denominates  **  Hnmuline."  (A 
commnnication.)    Feb.  15 ;  six  months. 

Theophilus  Smith,  of  Attleborough,  Norfolk, 
farmer,  for  certain  improvements  in  ploti^hs.  Feb. 
15;  six  months. 

James  Whitclawand  George  Whitelaw.  engineers, 
of  Glasgow,  for  a  new  mode  of  propelling  vessels 
through  the  water,  with  certain  improvements  on 
the  steam  engine  when  used  in  connection  there- 
with, part  of  which  improvements  are  applicable  to 
other  purposes.    Feb.  15 ;  six  months. 

Philip  William  PhUlips,  of  Clarence-place,  Bris- 
tolf  gent.,  and  William  Bishop  Peck,  of  Broad-street, 
Bnstol,  wine  merchant,  for  iminrovements  in  four- 
wheeled  carriages,    Feb.  15  ;  six  months. 

James  Ransome  and  Charles  May,  of  Ipsu-ich, 
machine  makers,  for  improvements  in  the  manufac- 
ture of  railway  chairs,  railway  and  other  pins  and 
bolts,  and  in  wood  fastenings  and  trenails.  Feb. 
15 ;  six  months. 

William  Scamp,  of  Chariton  Terrace.  Woolwich, 
surveyor,  for  an  application  of  machinery  to  steam 
vesseb  for  the  removal  of  sand,  mud,  soil,  and  other 
matters  from  the  sea,  rivers,  docks,  harbours,  and 
other  bodies  of  water.  Feb.  16 ;  six  months. 
William  Samuel  Henson,  of  Allen-street,  Lam- 


beth, engineer,  for  certain  improvements  in  steam 
cnnnes.    Feb.  16;  six  months. 

George  Edward  Noone,  of  Hampstead,  ennneer, 
for  improvements  in  dry  gas  meters.  Feb.  18 ;  six 
mouths. 

William  Orme.  of  Stourbridge,  iron  master,  for 
improvements  in  the  manufacture  of  cofered  spades 
and  other  cofered  tools.    Feb.  18 ;  six  months. 

John  Collard  Drake,  of  Elm-tree-road,  St.  John's 
Wood,  land  surveyor,  for  improvements  in  sealer 
used  in  drawing  and  laying  down  plans.  Feb.  18 ; 
six  months. 

Anthony  Bcmhard  von  B:atlien,  of  Kingston- 
upon-HuU,  engineer,  for  certain  improvements  in 
fire  grates  and  in  parts  connected  therewith  for 
furnaces  for  heating  fluids.    Feb.  2*3 ;  six  months. 

William  Newton,  of  Chancery-lane,  Middlesex, 
civil  engineer,  for  imi>rovements  in  the  process  of 
and  apparatus  for  purifying  and  disinfecting  gravy 
and  oily  substances  or  matters,  both  animal  and  ve- 
getable. (A  communication.)  Feb.  22 ;  six  months. 

Thomas  William  Booker,  orMelin  Griffiths  Work  s, 
near  Cardiff,  ironmaster,  for  improvements  in  the 
manufacture  of  iron.    Feb.  22 ;  six  months. 

Jonathan  Guy  Dashwood,  of  Ryde,  Isle  of  Wight, 
plumber,  for  improvements  in  pumps.  Feb.  22  ;  six 
months. 

Moses  Poole,  of  Lincoln*s  Inn,  Middlesex,  gent., 
for  improvements  in  tanning  and  dressing  or  cur- 
rying skins.  (A  communication.)  Feb.  22;  six 
months. 

John  Dean,  of  Dover,  chemist,  for  improvements 
in  preparing  skins  and  other  animal  substances  for 
obtaining  gelatine  sixe  and  glue,  and  in  preparing 
skins  for  tanning.    Feb.  23;  six  months. 

Charles  Sneatb,  of  Nottingham,  lace  manu&e- 
turer.  for  certain  improvements  in  machinery  for 
the  making  or  manufacturing  of  stockings  or  other 
kinds  of  loop-work.    Feb.  23 :  six  months. 

KOTBS  a'KD  N0TICS8. 

CVfy  Fire  Hicapet.— On  Wednesday  the  Police 
Committee  met  at  Guildhall  to  receive  the  fire-es- 
capes which  had  been  preporcd  by  their  orders. 
The  portable  Are-escape  ladders  of  Mr.  Mcrrywea- 
ther  (described  at  page  166  of  our  last  number)  at- 
tracted considerable  attention,  and  were  mnch  ad- 
mired for  their  completeness,  and  facility  of  appli- 
cation. A  set  of  brigade  fire-ladders  on  a  somewhat 
similar  carriage,  but  having  all  the  appendages  de- 
tached, wore  produced  by  Mr.  Tilley.  Gregory's 
sliding-ladders  on  Wivell's  carriage,  made  by  Mr. 
Tilley,  were  also  highly  approved;  these  ladders 
are  capable  of  being  extended  to  seventj[  or  eighty 
feet,  and  arc  calculated  to  render  assistance  at 
heights  to  which  the  others  oould  not  possibly  be 
applicAble.  Eight  months  have  elapsed  since  this 
subject  was  taken  in  hand  by  the  city  authorities, 
and  perfect  machines  of  the  two  most  approved 
kinds  of  fire-escapes  bein^  completed,  it  is  to  b« 
hoped  no  fartlier  delay  will  arise  in  providing  the 
police  with  such  a  number  as  will  prevent  a  recur- 
rence of  fatal  flrci  within  the  city  boundaries. 

Science  in  CliifeuMa.^It  having  come  to  the  know- 
ledge of  some  of  the  friends  of  Professor  W.  B. 
O'Shauffhnessy,  M.D.  at  Calcutta,  that  the  splendid 

fold  galvanic  battery,  which  he  lately  constructed 
y  order  of  the  Earl  of  Auckland,  and  for  which 
government  kindlv  g«ve  the  loan  of  the  metal,  wjas 
about  to  be  melted  up.  it  has  been  proposed  to  raise 
the  sum  of  about  six  thousand  ru|>ees  by  subscrip- 
tion, necessary  to  purchase  the  instrument,  and  to 
solicit  the  Governor  General's  permission  to  do  so, 
and  present  it  to  the  Doctor  in  token  of  their  grati- 
tude for  the  instruction  and  amusement  he  haa 
already  afforded  tlie  society  of  Calcutta  through  it, 
and  in  admiration  of  that  gentleman's  almost  on* 
rivalled  UHenU.— Calcutta  Gcxette. 
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ARTHUR   AND   RDDY's   APPARATUS    FOR    RAISING    MINE    PUMPS. 


Iq  ourTolnme  txxu,  page  113,  we 
published  an  account  of  the  Seventh 
Annual  Meeting  of  the  Royal  Cornwall 
Polytechnic  Society,  with  a  few  brief 
notices  of  some  of  the  inventions  then 
brought  forward. 

We  have  just  been  favoured  with  a 
copy  of  the  Seventh  Annual  Report,  of 
this  highly  useful  and  prosperous  so- 
ciety, from  which  we  have  extracted  the 
following  paper,  which  will,  doubtless, 
be  read  with  considerable  interest,  con- 
taining, as  it  does,  a  practical  description 
of  a  successful  method  of  performing  a 
work  of  no  ordinary  difficulty.  As  op- 
portunity serves,  we  shall  again  recur  to 
the  pages  of  thi«  instructive  report. 

Statement  of  the  means  employed  in 
taking  up  heavy  lifts  qf  pumps  from 
under  water  in  Penyfron  Shaft  Mold 
Mines,  Flintshire, 

Penyfron  Shaft  is  40  fathoms  deep 
under  the  adit,  in  which  were  three  lifts 
of  22  inch  pumps,  the  top  lift  being  a 
plunger,  and  the  two  others  drawing 
lifts.  The  mine  had  been  stopped  for 
some  years,  and  it  was  now  desired  to 
take  up  all  the  pumps.  The  water  stood 
about  6  fathoms  under  the  adit,  and 
6  fathoms  of  the  top  lift  were  therefore 
taken  up  without  difficulty. 

The  remainder  of  this  lift  was  drawn 
by  a  crook  which  laid  hold  of  the  throat- 
way  of  the  H  piece,  and  was  kept  in  its 
place  by  a  weage  dropped  behind  it  by 
a  rope. 

For  the  rose  lift,  the  apparatus  re- 
presented by  fig.  1  (on  our  front  page) 
was  contrived  by  Captain  John  Eddy  of 
the  Mold  Mines.  This  was  attached  to 
about  26  fathoms  of  very  strong  iron 
rods,  the  upper  part  of  which  were  se- 
cured to  the  capstan  rope,  the  capstan 
being  assisted  by  winches  and  blocks, 
the  wedge  w,  was  elevated  so  as  to  pass 
easily  into  the  pumps,  and  made  fast  in 
that  position,  the  whole  was  dropped  to 
the  clack  door  of  the  lift,  and  turned 
round  until  the  hook  had  entered  the 
opening,  when  the  rope  which  held  up 
the  wedge  being  let  go,  the  hook  was 
safely  held  in  the  throat  of  the  door  way, 
and  the  whole  was  drawn  to  the  level  of 


the  water,  and  the  pumps  taken  off  one 
at  a  time.  This  lift  of  pumps  was  12 
fathoms  long,  and  weighed  about  14  tons, 
but  the  force  exerted  was  much  greater 
than  required  to  weigh  ttii^  as  the  stays 
had  to  be  broken,  some  pieces  of  which 
were  oak,  one  foot  square,  and  about 
6  feet  long,  these  were  parted  in  two, 
and  came  up  adhering  to  the  pumps. 

The  crown,  or  bottom  lift,  was  about 
12  fathoms  long,  and  with  a  sliding  wind- 
bore,  and  some  other  things  attached 
weighed  nearlv  20  tons. 

The  top  of  this  lift  was  about  25 
fathoms  under  water,  and  there  was  no 
door  way  above  the  box  which  remained 
in  the  working  barrel,  owing  to  the 
bucket  sword  having  been  broken  in 
trying  to  draw  it,  and  there  being  a 
quantity  of  stuff  in  the  pumps  above  the 
box ;  there  was  no  place  to  catch  by  a 
hook,  and  nothing  to  lay  hold  of  but  the 
smooth  interior  of  the  pumps,  and  thus 
considerable  difficulty  presented  itself  to 
taking  hold  of  it  in  a  secure  manner. 

To  endeavour  to  raise  this  lift,  the 
apparatus  shown  at  fig.  2  (see  our  front 
page),  was  constructed  by  Mr.  John 
Arthur,  of  the  Mold  Mines  Foundry. 

Being  dropped  through  the  water 
into  the  column,  it  was  lowered  to  the 
second  pump  from  the  top.  This  was  done 
by  attaching  the  inverted  cone  to  the 
iron  rods,  the  cast  iron  block  containing 
the  cutters  or  tongues  being  kept  up  to 
such  a  height  by  two  chains  carried  up 
by  the  side  of  the  rods  above  water,  that 
the  steel  points  of  the  cutters  did  not 
project  beyond  the  circumference  of  the 
iron  block.  When  it  was  ascertained 
that  the  apparatus  was  fairly  in  the  co- 
lumn, the  chains  were  eased  so  as  to 
suffer  the  iron  block  to  descend  on  the 
inverted  cone,  which  forced  out  the 
tongues,  so  as  to  press  against  the  inside 
of  the  pump,  and  the  iron  rods  being 
attached  to  the  capstan  rope,  assisted  by 
three  powerful  winches  working  three 
pair  of  blocks  reefed  with  new  whim 
ropes ;  the  whole  was  weighed,  safely 
brought  to  the  surface  of  the  water,  and 
taken  up^the  bearers  and  stays  being 
broke  as  before. 

The  ends  of  the  tongues  were  well 
steeled,  and  the  impressions  made  in  the 
inside  of  the  pumps  were  not  more  than 
iinch  deep. 
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ON  WORKING    LOCOMOTIVES    WITH 
TWO   FIXED    ECCENTRICS. 

Sir,— Your  correspondent  J.  C.  Pearce 
has,  in  No.  906  of  your  valuable  journal, 
fdrnished  us  with  a  mode  of  working  and 
reversing  the  action  of  locomotive  engine 
valves  with  t,wo  fixed  eccentrics,  which 
was,  in  No.  910,  commented  upon  by 
"  P.  O.  P."  where  he  says  that  if  he  (Mr. 
Pearce)  *'  will  reconsider  his  plan,  and 
reverse  the  position  of  his  piston  in  the 
diagram,  fig,  2,  page  575,  it  will  not  be 
difficult  for  him  to  see  the  futility  of  it — 
in  fact,  whatever  might  be  the  amount 
of  lead  or  advance  which  the  slide  would 
have  in  the  position  there  shown,  it 
would  be  just  as  much  in  arrear  at  the 
opposite  end  of  the  stroke,  and  conse- 
quently worse  than  if  it  were  placed  at 
half  stroke,  with  the  crank  on  the 
centre."  Now,  Sir,  it  appears  to  me, 
that  "  P.  O.  P."  has  jumped  to  his  con- 
clusion rather  too  hastily,  for  he  seems 
to  have  altogether  forgotten  that  in  order 
to  reverse  the  position  of  his  piston  he 
must  alter  the  position  of  the  eccentric 
rods,  in  which  case,  if  "  P.  O.  P."  "  will 
reconsider  "  Mr.  Pearce^s  plan,  he  will 
find  that  the  valve  will  have  the  lead  both 
ways. 

l4et  us  suppose  the  crank  to  be  at  C, 
in  the  diagram  fig .|2,  and  it  were  required 
to  move  towards  B,  the  eccentric  is  fixed 
at  right  angles  to  the  crank,  as  at  e,  the 
eccentric  rod  is  attached  to  the  end  of 
the  lever  at  S ;  then  it  is  evident  that  the 
direction  of  the  eccentric  rod  would  be 
from  K  to  J,  and  the  extremities  of  the 
throw  would  be  where  the  line  J  K  in- 
tersects the  circumference  of  the  circle 
described  by  the  eccentric  in  its  revolu- 
tion, and  (if  we  suppose  the  eccentric  rod 
to  move  parallel  to  itself,  as  it  does  nearly 
so)  when  the  eccentric  reaches  the  line 
H  I,  in  the  direction  of  L,  H  I  being  at 
right  angles  to  J  K,  and  both  passing 
through  the  centre  of  the  axle,  the  ec- 
centric must  have  made  half  its  stroke, 
consequently  the  distance  from  the  point 
of  intersection  of  HI  to  C  must  be  the 
quantity  of  lead :  for,  as  was  before  stated, 
the  eccentric  is  al  right  angles  to  the 
crank,  therefore  the  crank  must  then  be 
at  K,  which  is  short  of  its  centre  C. 
B^  proper  attention  id  the  diagram  it 
wdl  be  seen  that  by  attaching  the  rod  to 
the  other  lever  at  V,  and  taking  the  lines 
N  O  and  F G,  instead  of  J K  and  HI 
respectively,  and  the  arrow  P,  that  you 


will  get  the  same  quantity  of  lead  as  be- 
fore. 

As  regards  the  originalitv  of  working 
locomotives  with  two  fixed  eccentrics  I 
know  nothing.  As  " Nauticus,'*  in  No. 
913,  thinks  it  was  with  Mr.  Pearce,  it  is 
probable  that  the  plan  may  be  original 
to  him,  but  there  were  several  engines 
made  on  that  principle  for  the  Grand 
Junction  Railway,  by  Messrs.  Sharp, 
Roberts,  and  Co.,  of  Manchester,  soon 
after  that  line  was  opened,  but  the  prin* 
ciple  does  not  appear  to  have  been  un- 
derstood, for  I  remember  that  when  they 
were  in  the  forward  gear  they  were  fixed 
on  the  lower  pin  of  the  wcigh-bar  lever, 
and  the  eccentrics  being  set  to  suit  that 
motion,  they  would  not  go  so  well  back- 
ward. There  were  also  some  made  by 
Messrs.  Rennie,  of  London,  for  the  Lon- 
don and  Southampton  Railway  (now 
London  and  South  Western,)  which  were 
attended  with  the  same  fault. '  I  think 
the  plan  may  do  very  well  for  a  marine 
engine,  but  for  a  locomotive  I  think  that 
owing  to  the  eccentric  rod  being  altered 
in  its  direction  it  would  partake  of  the 
vibration  of  the  axle  so  much  that  it 
would  make  the  motion  of  the  valve  very 
irregular. 

I  am.  Sir, 

Yours,  respectfully, 

J.  LoVATT. 

5,  Bond-street,  VauxhaU,  Feb.  15, 1841 . 


PBARG^'s  MBTHOD  OF  WORKING  THK 
SLIDE  VALVB  OF  LOCOMOTIVE  BN- 
GINBS  WITH  TWO  FIXBO  ECCBN- 
TRIC8. 

Sir, — I  have  just  had  the  pleasure  of 
perusing  the  last  monthly  part  of  your 
highly  interesting  journal;  in  which,  at 
page  36, 1  find  a  communication  from 
your  correspondent  "  P.  O.  P./*  who, 
I  am  inclined  to  think,  either  does  not, 
or  will  not,  understand  what  he  has  been 
writing  about,  for  it  is  quite  evident  he 
has  condemned  what  he  never  tried.  He 
states  that  if  I  reverse  the  position  of  the 
piston,  1  shall  have  the  lead  given  the 
wrong  way.  I  perfectly  understand 
what  he  means,  but  beg  to  state  this  is 
not  the  case  in  my  plan,  although  it  is  in 
this  point,  that  most  of  the  other  plans  I 
have  seen  or  heard  of,  have  failed. 

I  have  supposed  the  position  of  the 
piston  to  be  reversed,  and  have  shown 
what  alteration  is  required  and  produced 
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ia  the  position  of  the  valve ;  and  I  there- 
fore recommend  your  correspondent 
"  P.  O.  P."  to  examine  very  minutely 
this  part  of  the  suhject,  as  I  think  he 
will  then  be  convinced  of  the  very  great 
mistake  he  is  now  labouring  under — 
seeing  that  the  valve  will  have  the  proper 
lead,  and  in  every  other  respect  be  as  I 
have  statecK  I  forbear  to  extend  my 
remarks,  because  I  have  every  reason  to 
believe  that  Mr.  "P.  O.  P/'  has  not 
given  the  subject  proper  consideration. 

"  P.  0.  P.,"  "laying  aside  the  princi- 
ple of  expansion,"  questions  the  utility 
oT  the  lead.  Why  should  he  lay  aside 
the  principle  of  expansion  ?  Whnt  con- 
nection is  there  between  the  lead  and 
expansion,  or  what  has  expansion  to  do 
with  the  lead  ? 

I  remain.  Sir, 
Yours  very  respectfully, 

J.  C.  Pearcb. 

February  4th,  1841. 


ON  .THE  SUPPLY  OF   WATER  AT  FIRES. 

Sir, — As  experience  proves  that  serious 
deficiencies  of  water  will  continually  arise 
when  conflagrations  render  the  presence 
of  that  element  most  indispensable,  it  is 
well  worth  while  to  consider  whether 
any  and  what  sources  might  be  made 
available,  in  aid  of  these  deficiencies. 

There  are  several  parts  of  the  metro- 
polis where  no  water  pipes  are  laid  down, 
and  many  other  places  although  pro- 
vided witfk  pipes,  are  so  far  distant  from 
the  source  of  supply,  as  almost  to  pre- 
clude the  possibility  of  a  timely  arrival, 
so  as  to  "  nip  i'  the  bud  "  incipient  con- 
flagrations. 

Within  the  last  fortnight  two  distinct 
fires  occurred  in  Bermoiidsey  in  one  day, 
in  both  of  which  the  buildings,  with  their 
contents,  were  entirely  consumed  be- 
fore a  drop  of  water  could  be  obtained. 

I  have  on  many  occasions  observed, 
with  much  regret,  a  most  extraordinary 
and  unaccountable  unwillingness  on  the 
part  of  housekeepers  in  the  immediate 
vicinity  of  a  fire,  to  contribute  their  smaJl 
stock  of  water  towards  the  suppression 
of  that,  which  unopposed,  mast  inevitably 
l)c  a  common  danger.  At  a  fire  in  Wal- 
worth, some  time  since,  I  applied  to  the 
owner  of  some  premises  closely  adjacent 
to  those  on  fire,  for  access  to  a  supply  of 
water  which  he  was  said  to  possess,  in 
order  to  save  the  surrounding  buildings 


which  were  at  the  time  in  the  most  im- 
minent danger;  he  denied  having  any 
water,  but  happening  ta  enter  bis  pre- 
mises at  a  later  period  of  the  fire,  I  found 
the  information  first  given  me  was  cor- 
rect, ^pc  or  six  hats  full  of  water  being 
on  the  premises  / 

In  country  places,  it  is  the  universal 
practice  to  collect  all  the  water  from 
every  available  source,  ])ump8,  ponds, 
welU,  cisterns,  butts,  &c.,  being  speedily 
laid  under  contribution,  to  afford  the 
firemen  materials  wherewith  to  oppose 
the  onward  progress  of  their  ruthless  foe. 
But  in  London,  it  is  such  a  regular 
matter  of  course  to  look  to  the  plugs  as 
the  legitimate  source  for  obtaining  water 
to  extinguish  fires,  that  the  attention 
seldom  or  ever  reverts  to  any  other. 

Would  the  inhabitants  of  a  district,  oh 
the  first  outbreak  of' a  fire,  promptly  and 
zealously  bring  out  their  store  of  water 
(little  though  it  be,)  so  as  to  enable  one 
engine  to  he  speedily  brought  to  bear 
upon  the  rapidly  spreading  flames,  many 
a  time  and  oft  the  fire  would  be  ex- 
tinguished, and  the  threatened  dangers 
averted  long  ere  the  arrival  of  the  more 
copious  though  dilatory  supply. 

That  any  indisposition  to  part  with 
water  at  such  a  time  should  exist,  is  the 
more  extraordinary,  because  the  cisterns, 
&c.,  are  sure  to  be  re-filled  as  soon  as 
the  water  can  be  turned  on ;  and  being 
left  without  water  for  something  less  than 
an  hour  can  be  no  great  inconvenience, 
whereas  the  unchecked  progress  of  the 
fire  in  that  time  mi^ht  be  most  calami- 
tous. 

It  sometimes  happens  that  the  proxi- 
mity of  a  street  ])ump  affords  a  limited 
quantity  of  water,  and  when  a  small  en- 
gine is  on  the  spot  the  water  thus  ob- 
tained may  be,  and  frequently  has  been, 
most  advantageously'^  employed.  It  is 
quite  impossible,  however,  from ,  the 
limited  size,  &c.,  of  the  pump  barrels, 
to  raise  water  enough  by  this  means  to 
keep  an  engine  going,  of  the  power  now 
usually  employed  in  the  metropolis. 

In  the  districts  south  of  the  Thames, 
where  the  deficiencies  of  the  water  sup- 
ply have  hitherto  on  many  occasions  been 
most  severely  felt,  there  are  a  tolerable 
good  sprinkling  of  street  pumps  in 
various  localities ;  many  of  them  belong 
to  the  commissioners  of  the  roads,  and 
are  (most  illibei  ally)  kept  locked  up  in 
the  summer  time,  so  as  to  be  exclusively 
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available  for  their  purposes  of  road- 
watering;  in  the  winter  months  the 
buckets  are  drawn  out  and  the  handles 
removed.  Now,  at  a  trifling  expense, 
each  of  these  pumps  might  be  made  most 
extensively  useful  m  case  of  fire ;  furnish- 
ing, as  they  would,  an  abundant  and  in- 
stantaneous supply  of  water. 

For  this  purpose,  let  a  hole  about  2i 
inches  diameter,  be  cut  in  the  lower  part 
of  the  pump  barrel,  below  the  range  of 
the  backet,  and  attach  by  means  of  bolts 
a  female  screwed  socket  corresponding 
with  the  male  screws  on  the  end  of  the 
suction-pipes  of  the  brigade  engines, 
which  are  all  uniform.  This  orifice 
should  ordinarily  be  closed  with  a  male 
screw-cap,  as  shown  at  a  in  the  accom- 
panying sketch.  In  case  of  fire  occurring 


within  any  reasonable  distance  of  a  pump  - 
thus  furnished,  and  water  not  Wng 
otherwise  forthcoming,  the  cap  is  to  be 
removed,  and  the  suction-])ipe  screwed 
into  the  socket  on  the  pump  barrel,  and 
its  other  end  attached  by  its  swivel 
screw  to  the  engine.  If  the  socket  is  be- 
neath the  lower  valve  it  will  be  better, 
but  if  not  (and  this  could  not  in  some 
cases  be  managed  without  the  employ- 
msnt  of  a  descending  pipe  with  two 


elbows)  the  bucket  valve  will  remain 
closed  and  prevent  the  entrance  of  air 
from  above,  so  that  on  working  the  en- 
gine a  continuous  supply  of  water  would 
be  drawn  up  the  feed-pipe  of  the  pum;), 
which  would  in  fact  become  neither  more 
nor  less  than  a  continuation  of  the  engine 
suction  down  to  the  water  in  the  well. 
In  this  way  an  unlimited  supply  of  water 
would  be  obtained,  let  the  engine  be 
worked  ever  so  fast,  from  a  source  at 
present  nearly,  if  not  wholly,  unavailing ; 
and  which,  by  a  chain  of  engines,  might 
prove  serviceable  at  very  considerable  dis- 
tances. 

In  the  event  of  the  valves  of  the  pump 
not  being  quite  air-tight,  allinconvenience 
from  this  cause  might  be  obviated  by 
slowly  working  the  pump  handle,  and  so 
keeping  the  bucket  in  action.  In  winter 
on  removing  the  bucket,  a  solid  piston 
should  be  put  in  its  place,  so  as  to  close 
the  top  of  the  barrel. 

In  all  towns  where  a  uniformity  of  en- 
gine  screws  prevails,  this  contrivance 
offers  immense  advantages  at  a  very  trifl- 
ing expense. 

Modifications,  and  arrangements  suit- 
able for  making  avaiUble  other  supplies 
of  water  which  present  themselves  uuder 
a  peculiarity  of  circumstances  in  different 
localities,  might  easily  be  devised ;  but 
the  great  misfortune  is,  that  this  is 
every-body's  business,  and  therefore 
people  will  not  give  themselves  the 
trouble  to  think  about,  much  less  co- 
operate in,  any  measure  of  such  seem- 
ingly exira'personal'mtei  est. 
I  am.  Sir, 

Yours,  respectfully, 

Wm.  Baddelby. 

London,  February'  1>,  1841 . 


URWIN'S    STBAM    BNGINE      IMPROVB- 
MBNTS. 

Sir,— I  observe  in  your  journal  of  the 
1 3  ult.,  a  communication  signed  "Alpha" 
questioning  the  merit  of  my  improve- 
ments in  steam  engines.  Your  corres- 
pondent states  that  he  has  devoted  much 
time  to  the  consideration  of  the  expansive 

Srinciple,  in  his  praise  of  which  I  cor- 
ially  agree  with  him.  He  most  there- 
fore be  aware  that  the  means  used  to 
carry  the  same  into  effect  are  common  to 
all  engines  more  or  less,  and  that  it  is 
left  entirely  to  the  discretionary  judg- 
ment of  the  engineer  to  j|[ive  whatever 
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cover  he  may  think  fit  to  the  slides. 
Neither  does  he  require  to  be  told  that 
to  effect  expansion  to  any  extent  he 
must  adopt  a  valve  or  slide  to  cut  the 
steam  off  at  any  period  of  the  stroke. 
The  latter  plan  (which  is  that  I  have  fol- 
lowed) is  decidedly  superior  to  making  a 
great  deal  of  cover  on  the  slides,  which 
diminish  as  the  power  of  the  engine  when 
it  is  most  wanted  :  namely,  in  -starting  a 
vessel  or  contending  against  a  head  sea 
and  wind  (as  I  have  more  than  once  ex- 
perienced), while  at  the  same  time  prob- 
ably  steam  was  blowing  off.  Whatever 
advantage,  therefore,  "  Alpha "  can 
claim  for  working  expansively  belongs 
equally  to  my  improved  system,  with  the 
best  plans  followed  by  others,  while  in 
addition,  the  steam  is  worked  over  again 
in  the  manner  set  forth  in  mv  specifica- 
tion. "Alpha'*  states  the  advantage  to 
be  derived  by  adopting  the  expansive 
principle  to  its  fullest  e.\tent,  yet  accord- 
ing to  bis  own  account  there  is  an  effect 
of  20  pounds  which  he  cannot  make  any 
use  of,  after  it  has  forced  the  piston  down. 
Now,  by  my  improvements  this  last  effect 
is  macie  fully  available  for  working  pur- 
poses. I  think  it  would  not  be  a  difficult 
matter  to  prove  to  "  Alpha/'  that  I  pro- 
duce almost  as  gotd  an  effect  with  the 
said  excess  of  steam  after  he  has  done  with 
it,  as  is  produced  previously — though 
perhaps  by  a  different  process  of  reason- 
ing to  that  of  *'  Alpha.**  For  when  he 
calculates  the  effect  in  the  receiver,  he 
forgets  to  consider  that  there  is  steam 
at  all  times  in  it.  My  method  has  also 
the  advantage  of  reducing  the  dimensions 
of  the  air  pump  required,  very  consider- 
ably. "  Alpha"  comnlains  of  there  being 
a  "  complicated  adnition"  to  the  steam 
cylinder,  but  as  you  justly  observe,  no- 
thing can  be  more  simple. 

I  am  led  on  the  whole  to  believe,  that 
"Alpha'*  has  not  given  my  improve- 
ments a  fair  consideration.  The  easjr  and 
Kimple  manned  in  which  they  are  efiected 
renders  them  the  more  valuable,  that 
they  can  be  applied  to  any  steam  engine 
at  a  trifling  expense.  Trusting  that  your 
correspontlent  will  reconsider  my  method 
and  also  revise  his  own  calciiIation8,which 
he  will  find  not  in  strict  accordance  with 
truth. 

I  am.  Sir,  your  obedient  servant, 
Rob K II  Urwin. 


8M0KB   NUISANCE. 

Sir,— 'ITie  intolerable  nuisance  of  smoke 
seems  to  continue  as  rife  as  ever  in  the 
metropolis,  and  in  all  towns  where  ma- 
nufactories prevail.  The  result  of  several 
recent  inventions  would  reasonably  lead 
us  to  expect  a  speedy  abatement  of  this 
crying  evil,  anil  we  are  glad  to  find, 
among  others,  the  following  proof  of  the 
confidence  of  his  agents,  in  the  smoke- 
preventing  plan  of  Charles  Wye  VVil- 
liams,  Esq.,  patented  last  year,  and  an 
account  of  which  will  be  found  in  the 
Repertory  qf  Patent  Inventions  for  March. 
In  the  Liverpool  Mercury,  for  Jan.  22^  a 
letter  occurs  from  Mr.  Armstrong,  of 
Manchester,  author  of  a  work  on  *'  Steam 
Engine  Boilers,"  and  of  which  we  annex 
a  copy,  as  explanatory  of  the  letter  in 
answer  to  it  which  immediately  suc- 
ceeds : 

(To  the  Editor  of  the  lAverpool  Mercury.) 

Sir, — Observing  in  the  Mercury  of  last 
week,  a  petition  to  the  Mayor  and  I'own 
Council  for  the  suppression  of  a  nuisance 
arising  from  the  smoke  issuing  from  a  steam 
engine  chimney  belong^g  to  the  Liverpool 
and  Harrington  Water  Works  Company,  and 
as  it  is  more  than  probable  that  the  com- 
pany have  at  least  tried  some  of  the  thousand 
and  one  plans  of  what  is  called  burning 
smoke,  without  success,  I  beg  to  suggest  to 
the  parties  concerned  the  expediency  of  try- 
ing to  destroy  the  smoke  by  the  application 
of  a  shower  of  water.  A  method  of  effbcting 
the  destruction  of  smoke  on  this  principle 
was  invented  and  patented  a  good  many 
years  ago  by  tho  late  Mr.  Jeffireys,  of  Bristol, 
and  of  which  a  drawing  and  specification 
may  be  seen  in  the  Repertory  of  Patent  In- 
ventions for  September,  1825,  as  well  as  an 
interesting  paper  on  the  subject  by  the  in- 
ventor. 

The  plan  is  to  erect  a  new  chimney-shaft 
close  against  the  ordinary  one,  but  not  so 
high.  On  the  top  of  this  new  shaft,  which, 
in<he  language  of  miners,  may  be  called  the 
"  down  cast  shaft,"  a  water  cistern  is  placed, 
having  its  bottom  perforated  with  a  number 
of  small  holes,  like  a  cullender,  so  that  when 
it  is  supplied  with  water  a  continuous  shower 
is  produced,  which  is  allowed  to  escape  by  an 
outlet  at  the  bottom.  Near  the  top  of  the 
old  chimney,  or  "  up  cast  shaft,*'  is  placed  a 
damper,  or  other  means  of  closing  its  orifice 
at  will,  and  in  the  same  shaft,  a  little  lower 
than  the  level  of  the  bottom  of  the  cistern,  an 
aperture  is  made  in  the  wall  which  divides 
the  two  shafts,  large  enough  to  allow  the 
smoke  to  pass  from  the  "up  cast"  to  the 
"down  cast"  shaft;  this  aperture  also  re- 
quires to  be  supplied  with  a  damper.    Now 
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you  will  already  see  that  the  mode  of  opera- 
lion  is  extremely  simple,  the  cistern  being 
supplied  with  water  by  the  engine,  a  strong 
draught  is  created  by  the  falling  shower  down 
the  new  shaft,  the  top  of  the  old  flue  being 
closed  and  the  communicating  passage 
open,  of  course  the  smoke  is  drawn  forcibly 
through  Uie  latter  into  the  "  down  cast  shaft," 
where  it  is  condensed,  drawn  down,  destroy- 
ed and  dissipated,  by  being  allowed  to  run 
off  into  the  main  shore,  or  other  convenient 
receptacle,  as  so  much  sooty  water. 

I  am  prepared  to  answer  all  objec- 
tions that  I  hare  yet  heard  made  to  the  fea-  ' 
sibility  of  this  plan  of  preventing  smoke. 
Its  great  advanti^e  is,  that,  by  a  proper  dis- 
position of  the  dampers,  it  does  not  preclude 
the  use  of  the  chimney  in  the  ordinary  way, 
luid,  therefore,  cannot  possibly  interrupt  the 
working  of  the  engine,  should  the  supply  of 
water  at  an^  time  fail,  a  quality  of  which  Mr. 
Jeffrey's  original  plan  was  deficient  It  has 
also  this  great  advantage  over  all  plans  of 
smoke  buminff,  that  instead  of  injuring  the 
draught  of  the  furnace,  which  they  all  do,  it 
improves  it  Moreover,  this  plan  involves 
no  alteration  whatever  in  the  furnace  or 
boilers,  (a  rock  on  which  many  a  clear  theo- 
retical engineer  has  struck,)  and,  conse- 
qnently,  a  properly-contrived  apparatus  on 
tnis  principle  is  extremely  applicable  to 
steam- vessels,  particularly  to  the  river  steam- 
ers, the  smoke  from  which  is  becoming  a 
daily-increasing  nuisance. 

My  principal  object,  however,  in  availing 
myself  of  your  valuable  columns,  is  to  direct 
the  attention  of  those  interested  in  the  mat- 
ter to  the  propriety  of  adopting  this  method 
in  all  cases  of  engines  belonging  to  water 
works,  where  the  cost-of  supplying  water  for 
the  purpose  must  be  so  trifling.  The  Man- 
ehester  Water  Works  Company  do  not  re- 
quire the  use  of  steam/^engines,  otherwise  I 
have  reason  to  know  that  uus  or  some  other 
similar  plan  would  have  been  adopted  by 
them  some  years  ago.  * 

As  there  is  now  no  patent  monopoly  in 
the  case,  Mr.  Jeffrey's  patent  having  expired 
some  years  ago,  the  mere  cost  of  the  suitable 
erections  and  apparatus  could  not,  I  con- 
ceive, be  reasonably  put  in  the  scale  against 
the  comfort  and  cleanliness  of  the  habitations 
of  so  large  a  portion  of  the  population  of 
Liverpool  as  are  daily  exposed  to  the  nuis- 
ance complained  oi  Although  it  is  hardly 
necessary,  yet,  if  required,  I  shall  be  happy 
to  tumish  a  drawing  of  my  plan  ffratU  to 
those  who  might  be  desirous  to  have  it  put 
into  execution,  and,  therefore,  add  my  name 
and  address, 

R.  Armstrong, 
Civil  and  Mechanical  Engineer, 

Victoria  Arches,  Manchester. 

Jan.  13, 1841. 


This  letter  was  promptly  replied  to, 
by  Mr.  Dircks,  of  the  firm  of  Messrs. 
Brocklehurst^  Dircks  and  Nelson,  Liver- 
pool, in  the  same  paper,  for  Feb.  5,  in 
the  following  terms :— : 

(To  the  Editor  of  the  Liverpool  Mercury.) 

Sir, — I  observe,  in  your  last  week's  paper, 
a  letter  from  Mr.  R.  Armstrong,  of  Man- 
chester, particularly  addressed  to  the  Har- 
rington Water  Works  Company,  suggesting 
the  adoption  of  Jeffrey's  mode  of  suppressing 
the  nuisance  from  smoke  by  means  of  a 
shower  of  water.  The  patent  for  this  inven- 
tion expired  last  year,  and  the  monopoly 
being  now  removed,  if  is  offered  as  the  most 
available  means  for  destroying  smoke. 

This  plan  contemplates  the  "  building  of 
a  new  chimney  shaft,  close  against  the  ordi- 
nary one,  but  not  so  high,"  and  placing  a 
cistern  on  the  top  of  this  new  shaft,  which  is 
to  be  kept  supplied  with  water,  a  matter  of  no 
small  difficulty  at  such  an  elevation.  The 
smoke  issuing  from  the  furnace  below,  after 
having  ascended  nearly  to  the  summit  of  its 
own  proper  chimney- shaft,  is  drawn  into  the 
new  one  by  the  action  of  the  water  showered 
down  from  the  cistern  above,  and  so,  be- 
coming mixed  with  the  water,  is  to  be  "  run 
off  into  the  main  shore,"  (sewer). 

Now,  Sir,  without  discussing  the  merits  of 
this  elaborate  and  expensive  mode  of  getting 
rid  of  the  smoke,  had  Mr.  Armstrong  paid  a 
little  attention  to  the  chemistry  of  combus* 
.tion,  and  the  production  of  smoke,  he  would 
have  seen  that  Jeffrey's  plan  involves  the 
entire  loss  of  the  combustible  carbon  and 
gases,  as  heat  giving  bodies  for  the  use  of 
the  furnace. 

It  certainly  is  a  more  natural  and  rational, 
as  well  as  a  more  economical  mode  of  pro- 
ducing, to  efiect  the  entire  combustion  of 
those  elements  of  which  smoke  is  formed, 
thus  converting  them  to  useful  purposes, 
rather  than,  after  allowing  the  smoke  to  be 
fonned,  to  have  the  trouble  and  expense  of 
destroying  it. 

That  the  chemical  principle  is  the  only 
true  one  on  which  to  proceed  cannot  be 
doubted  by  any  one  who  has  studied  the 
treatise  "  On  the  Combustion  of  Coal,  by 
Charles  Wye  Williams,  E»q."  or  who  has 
heard  him,  in  his  course  of  lectures  lately 
delivered  here,  explain  the  chemical  condi- 
tions on  which  smoke  is  formed.  In  erecting 
Mr.  C.  W.  Williams's  furnaces,  my  mode  of 
proceeding,  then,  in  conformity  with  his  sug- 
gestions, is  to  ffrevent  the/ormaiion  of  smoke, 
and  thus,  bv  removing  the  cmuf,  to  remove 
the  effect  also;  and  the  difference  between 
a  torch  and  an  Argand  lamp  affords  a  fami- 
liar illustration  of  the  difference  that  exists 
between  the  common  and  the  patent  fiurnace. 

Adopting  these  principles,  I  have  been 
enabled  to  prevent  the  formation  of  smoke, 
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at  the  same  time  effecting  the  complete  com- 
bustion of  the  gases  firom  coal.  I  shall  have 
great  pleasure  in  enabling  any  of  your  readers 
to  satisfy  themselves  of  the  truth  of  the 
same  by  an  examination  of  my  furnace  on 
the  construction  already  mentioned,  and  no 
one  can  be  deceived  in  the  results,  or  the 
mode  in  which  they  are  produced. 

>Vhether  Jeffrey's  plan  has  been  adopted 
in  Manchester  witli  success  I  do  not  know, 
but  that  it  has  been  unsuccessfully  tried  in 
Liverpool  I  am  certain.  If  Mr.  Annstrong 
will  erect  one  furnace,  free  of  cost,  in  the  . 
way  he  suggests,  but  with  the  advantage  of 
his  receiving  aU  the  amount  of  the  saving  of 
fuel  accruing  firom  it,  I  will  undertake  to' 
erect  any  number  of  the  patent  furnaces,  with 
the  difference  of  requiring  only  one-third  of 
the  savings,  for  a  limited  period ! 
Yours,  &c, 

Henky  Dibcks,  Engineer. 

Etna  Fonndry,  Liverpool,  Jan.,  1841. 

It  appears  from  the  enquiries  we  have 
made,  tDat  the  ageuts  just  named,  have 
one  of  Counsellor  Williams'  furnaces  at 
work  on  their  own  premises  with  perfect 
success.  The  furnace  is  less  than  on 
the  old  construction,  with  the  advantage 
of  keepinpr  up  the  steam  better  ;  there  is 
no  loss,  the  principle  being  not  a  me- 
chanical, bat  a  perfectly  chemical  one, 
the  carbon  and  the  lightest  gases  pro- 
duced beinp^  burnt  behind  the  bridge, 
and  immediately  under  the  boiler,  ^y 
means  of  spy-boles,  the  effect  of  the  old 
and  the  new  construction  can  be  directly 
shown  to  the  conviction  of  the  most 
sceptical,  the  same  furnace  being  capable 
of  placing  the  two  modes  in  juxta  posi- 
tion. This  truly  scientific  principle  is 
being  applied  to  several  large  furnaces, 
and  IS  foimd  to  answer  admirably,  ac- 
cording to  the  statements  of  the  agents 
for  land  or  marine  boilers,  and  is  also 
applicable  to  locomotive  engines.  The 
saving  of  fuel  is  very  great ;  it  is  spoken 
of  as  being  above  25  per  cent,  on  the 
usual  consumption.  Mr.  Williams' 
agents,  therefore,  confidently  warrant  a 
saving  of  10  per  cent.,  which  alone  is  a 
material  object  where  a  large  amount  of 
engine  power  is  emploved ;  it  is  indeed  the 
principle  on  which  they  urge  its  adop- 
tion, its  prevention  of  smoke  being  only 
a  consequence,  and  not  the  chief  object 
sought.  H.  D. 

■» 

PRBVBNTION    OP    RAILWAY    ACCI- 
DBNT8. 

Sir,— The  plan  of  *' J.  S.  K."  (page 
133)  for  preventing  injury  from    the 


collision  of  railway  trains,  is  open  to 
many  serious  objections.  Setting  aside 
the  heavy  cumbersome  appearance  of 
the  frame  buffer,  which  wmud  be  of  some 
importance,  notwithstanding  the  honest 
opinion  of  '*  J.  S.  K.''  that  it  is  not  for 
directors  to*  object,  the  invention  cannot 
be  depended  on — it  possesses  no  cer- 
tainty and  therefore  is  impracticable. 

The  cases  of  collision  are  of  two  kinds ; 
first,  as  regards  a  train  made  stationary 
by  accident  or  necessity,  and  secondly, 
as  relates  to  advancing  trains,  on  the 
same  line  of  rail. 

Now  with  respect  to  an  overturned 
train,  it  is  evident  that  the  buffer  would 
be  liable  to  jerk,  either  above  or  below, 
a  part  of  that  train,  and  with  the  lever- 
age of  14  feet  merely  perform  the  ad- 
mirable manoeuvre  of  lifting  from  the 
rails  its  own  locomotive.  When  it  meets 
with  a  standing  train,  the  buffer  may  be 
of  more  service,  but  only  to  its  own 
train,  and  this,  provided  it  acts  precisely 
as  its  inventor  wishes  (which  is  ques- 
tionable), yet  how  will  the  stationary 
train  fare  ?  Will  it  not  at  the  first  per- 
cussion, have  to  bear  a  shock  compound- 
ed of  the  weight  and  speed  of  the  moving 
train,  which  shock  is  afterwards  to  be 
lessened  by  the  rope  and  wire-work  1 
The  reflection  would  be  anything  but 
consoling  to  the  injured  of  the  standing 
train,  that,  although  broken  and  bat- 
tered they  were  not  run  over. 

With  respect  to  the  second  case,  the 
two  locomotives  wfaten  they  meet,  would 
be  the  length  of  two  buffers  apart,  that  is 
28  feet.  Supposing  they  possess  a  mo- 
mentum of  35  tons  each,  this  would  be 
doubled  at  the  monient  of  collision,  and 
upon  bars  14  feet  from  any  support! 
Would  not  either  of  the  following  effecta 
take  place,  especially  if  the  cross  pieces 
do  not  meet  in  the  same  plane — a  break 
or  bend  in  the  bars  themselves,  or  a 
sprinffing  of  one  buffer  over  the  other, 
and  the  consequence  in  either  case  an 
overturning  of  the  trains. 

If  instead  of  being  trains,  equal  in 
momentum,  they  differ,  the  {greater 
would  run  down  the  less  with  ita  ori- 
ginal momentum,  minus  that  of  the  less 
—by  no  means  fair  play. 

I  hope  a  little  sober  reflection  will 
show  "  J.  S.  K."  that  the  ropes  or  wires 
are  more  likely  to  jam  the  bars  in  their 
Rocketa,  than  to  be  governed  by  springs 
and  so  forth — that  there  would  be  diffi- 
culty in  adjusting  the  number  and  size 
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of  ropes  to  the  weight  and  velocity  of 
the  traiOf  no  light  matter  when  the  alter- 
ations in  speed  and  weight  which  take 
place  during  one  trip  are  considered — 
that  the  machine  would  be  disabled  for 
the  rest  of  the  journey  after  one  collision 
— that  the  series  of  blows  would  tend  to 
displace,  or  injuie  the  engine,  and  that 
the  ugliness  and  roughness  of  the  con- 
trivance, would  spoil  Ihe  symmetry,  and 
we  may  add  the  beauty  of  that  grand 
monument  of  human  ingenuity,  the. 
modern  locomotive. 

We  must  ever  bear  in  mind,  that  the 
perfection  of  all  invention  is  instant  and 
constant  efficiency;  not  what  may  an- 
swer at  a  certain  time,  but  what  shall 
answer  at  all  times. 


I  should  not  have  eitendeil  this  paper 
to  its  present  length,  had  I  n'ot  felt  the 
vast  importance  of  applying  perfect  and 
certain  machinery  in  all  cases  where  a 
number  of  human  beings  are  concerned. 
They  who  desire  to  persuade  a  commu- 
nity, to  the  adoption  of  contrivances, 
which  affect  its  convenience  or  its  safety, 
should  consider  well  the  responsibility 
they  rest  under ;  for  their  plans  may  be 
adopted — their  suggestions  may  be  car- 
ried out,  and  theirs  is  the  blame  if, 
after  trial,  their  bright  lucubrations  arc 
discovered  to  be,  nothing  more  or  less, 
than  the  ignes  fatui  of  invention. 
Yours  obediently, 

E.  B.  W. 

Botherhithe,  Feb.  16th,  1811. 


NEW  OPTICAL  DRAWING  INBTRUBfBNT. 


Sir,— As  the  instTument  of  which  I 
inclose  a  sketch,  may  be  found  useful  to 
some  of  your  readers,  I  beg  leave  to  put 
it  at  your  disposal.  Something  similar 
was  suggested  to  me  some  years  since  by 
the  Rev.  Mr.  Taylor,  of  York,  but  it  had 
escaped  my  memory  until  lately,  when 
lookmg  at  some  plants  confined  in  a 

A 
B 


frame  of  plate  glass,  I  was  struck  with 
the  vivid  images  of  the  plants  reflected 
from  the  bright  plates,  at  such  an  angle 
as  permitted  vision  of  objects  through 
them,  this  recalled  Mr.  faylor's  sugges- 
tion,  and  showed  him  it  might  bo  made 
available  for  copying  natural  flowers  and 
other  small  objects. 


The  sketch  reoresents  a  pane  of  thin      board  by  a  wooden  frame  in  which  it  is 
mirror  plate,  hela  upright  on  a  drawing      fixed  by  two  wedges.    The  person  using 
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it  places  himself  on  the  same  side  of  the 
board  with  the  wooden  upright,  the  ob- 
ject to  be  copied  is  then  placed  on  the 
dravi'ing  board  near  the  pane  of  glass  on 
the  left-hand  side  of  it,when  the  eye  of  the 
draftsman,  if  duly  placed  (as  at  A)  on  the 
left  side  of  the  plate,  will  see  the  object 
by  reflexion,  as  if  situated  on  the  paper 
on  the  right-hand  side  of  the  glass ;  and 
a  pencil  held  in  the  right  hand  mav  be 
seen  at  the  same  time  through  the  glass, 
and  may  be  employed  in  tracing  the 
image. 

Some  attention  is  required  in  selecting 
a  favourable  position  for  the  apparatus 
in  respect  of  the  illumination  of  the  ob- 
ject, and  its  admitting  only  such  a  degree 
of  light  to  the  paper  on  the  right-hand 
side  of  the  glass,  as  may  give  sufficient 
distinctness  to  the  point  of  the  pencil,  by 
which  precaution  the  reflected  image  is 
seen  to  most  advantage. 

It  must  be  recollected,  that  the  deli- 
neation will  not  represent  the  original 
object  as  beheld  by  direct  vision  by  an 
eye  placed  at  A,  being  that  of  a  reflected 
image,  similai  to  what  would  be  seen 
b^  direct  vision,  if  the  eye  had  been 
situated  at  B. 

Your  obedient  servant, 

K.H. 


USB   OP   THB    BLOW   PIPB. 

Sir, — I  was  much  pleased  to  read  Mr. 
Baddele^'s  remarks,  in  which  I  quite 
agree  with  him  (page  66,  Mec,  Mag., 
Jan.  30,  1841,)  in  rdference  to  the  real 
use  of  the  numerous  adaptations  to  the 
blowpipe,  with  a  view  to  ensure  safety 
in  the  combustion  of  the  mixed  gases — 
oxygen  and  hydrogen.  As  it  would 
appear,  that  Mr.  Baddeley  has  been  in 
the  habit  of  seeing,  or  using  the  blowpipe 
apparatus,  I  would— as  personally  un- 
known to  him— beg  the  favour  to  re- 
quest, that  he  will  give  your  readers 
some  information  on  points  connected 
with  the  manufacture  of  these  gases  in  a 
large  way. 

Purity  of  oxygen  is  it  essential  ? — The 
black  oxide  of  manganese  of  commerce, 
in  being  roasted,  evolves  a  larger  or 
smaller  quantity  of  carbonic  oxide,  or 
carbonic  acid  gas,  and  rising  with  the 
oxygen,  this  prevents  its  being  used 
when  purity  is  required.  The  oxymu- 
riate  of  potassa,  I  believe,  affords  the 
purest  oxygen ;  but,  I  also  believe  it  to 


be  the  most  expensive  substance.  For 
the  use  of  the  nitrate  of  potassa  there 
are  objections  from  the  great  Uability  to 
explosion  of  the  retort. 

I  would  therefore  ask,  what  are  the 
means  used  to  generate  oxygen,  for  pur- 
poses where  absolute  purity  is  required, 
and  when  used  extensively,  as  in  exhibi- 
tions of  the  "  Drummond  Light,*'  &c.  ? 
What  conditions  are  necessary  to  keep 
the  oxygen  free  from  contamination  ?  If 
the  black  oxide  of  manganese  is  the  sub- 
stance, what  are  the  districts  from  which 
the  best  is  derived  ? 

With  reference  to  the  other  gas — 
what  is  the  best  and  most  ready  means 
of  producing  hydrogen  ?  Of  course  any 
communication  will  be  rendered  more 
valuable  if  containing  any  hints  as  to 
what  should  be  the  cost  of  producing  the 
gases  in  large  quantities. 

Apologizing  for  this  intrusion,  I  am. 
Sir,  your  most  obedient  servant, 

Bath,  Feb.  13. 1841. 


FINE   IRON   CASTIMO — AN    ENQUIRY. 

Sir, — Will  any  of  your  intelligent  corres- 
pondents be  kind  enough  to  inform  me  the 
best  method  of  obtaining  sharp  ornamental 
eastings  in  iron — equal,  if  possible,  to.  the 
Berlin  work.  I  have  been  to  a  considerable 
expense  in  obtaining  the  best  founders,  the 
purest  metal,  and  the  finest  sand  I  could 
procure — still  I  have  not  succeeded  to  my 
wishes. 

Remaining,  Sir,  yours  respectfully. 

An  Old  Subscriber. 

London,  Feb.  3, 1841. 


ABSTRACTS  OF   SPECIFICATIONS   OF  BNOLISH 

patents  recently  enrolled. 

Thomas  Robinson  Williams,  of  Cheap- 
side,  Gentleman,  for  certain  improvemenit 
in  measuring  the  velocities  with  which  ships  or 
other  vessels  or  bodies  move  in  JluidSf  mid  also 
for  ascertaining  the  velocities  offimds  in  motion. 
Rolls  Chapel  Office,  February  27,  1841. 

For  river  navigation,  where  the  cargo  is 
not  liable  to  great  fluctuation  in  weight, 
and  the  perpendicular  height  of  the  vessel 
as  regards  the  water  line,  or  the  horizontal 
line,  or  evenness  of  keel,  is  less  disturbed 
than  in  sea  navigation,  the  patentee  uses  a 
bent  tube  ^copper  being  preferred)  inserted 
either  through  the  stern-post  or  keel,  or  by 
the  side  of  either  of  them,  and  passed  down 
the  stern-post  to  near  its  heel ;  and  then 
bent  backward,  i.  e.  in  a  direction  contrary 
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to  the  bows  or  head  of  the  vessel,  and  made 
to  point  rather  below  or  under  the  rudder, 
projecting  but  a  short  distance  from  the 
stem-post,  according  to  its  size,  it  should 
be  merely  of  sufficient  length  to  be  clear  of 
the  dead  water  behind  the  post  or  heel ;  this 
end  is  left  open  to  the  water.  The  inner  end 
'  of  this  tube  is  then  bent  upwards  through  the 
floor  of  the  cabin,  where  there  is  a  float  bob  of 
light  hollow  glass  or  metal,  with  a  rod  at- 
tached, is  provided,  witha  scale  similar  to  a 
common  steam-gauge,  &c.  Or  when  the 
water  line  is  not  inconveniently  low,  a  strong 
glass  tube  is  made  to  form  the  upper  part  of 
this  tube,  including  the  water-line,  i.  e,  the 
point  to  which  the  water  will  rise  when  the 
vessel  is  not  in  motion ;  this  then  becomes 
the  zero  point  of  the  scale;  and  with  what- 
ever velocity  the  vessel  sails  in  a  forward 
direction,  producing  a  partial  exhaustion  of 
the  water  from  this  tube,  or  a  depression  of 
its  surface  therein,  and  consequently  indi- 
cating the  speed  of  the  vessel,  &c.  with  great 
accuracy. 

In  another  case,  the  inventor  attaches  to 
this  main  pipe  a  bent  glass  tube  or  inverted 
syphon,  one  of  ite  upper  ends  being  con- 
nected with  the  main,  the  other  being  open 
to  the  atmosphere;  this  bent  tube  being 
partly  filled  with  mercury,  and  having  a  scale 
attacned,  of  course  indicates  the  velocity  of 
the  vessel  by  the  surface  of  the  mercury 
being  depressed  in  the  proportions  of  the 
weight  of  mercury  to  that  of  water. 

To  remedy  inconveniences  from  fluctu- 
ations in  the  weight  of  the  cargo,  the  pa- 
tentee employs  a  water  cistern,  one,  rwo,  or 
three  feet  square,  and  of  a  8ufl[icient  depth, 
placed  in  the  most  convenient  situation,  and 
as  near  midships  and  over  the  keel  as  pos- 
sible, having  small  and  safe  external  com- 
munications through  the  vessel,  into  which 
the  water  may  flow  in  and  out,  that  its  sur- 
face may  always  correspond  with  the  external 
water-line.  Within  this  box  or  cistern,  an- 
other flat,  hollow,  metallic,  or  other  body,  is 
made  to  float,  but  so  as  to  sink  considerably 
below  the  surface  of  the  before-mentioned 
cistern.  Through  the  bottom  of  this  float  is 
firmly  soldered  or  fixed,  either  the  single  or 
bent  tube,  with  ite  scale,  which  is  connected 
by  an  india-rubber  or  other  flexible  tube  ¥dth 
the  main. 

Another  apparatus,  which  has  been  found 
to  answer  for  sea  or  river  navigation,  whether 
by  wind  or  steam,  and  all  general  purposes, 
exceedingly  well,  consists  of  an  instrument 
suspended  in  gimbals,  in  any  convenient 
part  of  the  vessel,  and  a  plummet  and  drag 
chain  or  line  to  be  towed  overboard  and  at- 
tached thereto.  An  iron  cylinder  or  cham- 
ber, of  about  1 4  inch  internal  diameter  and  18 
inches  long,^s  connected  by  a  small  bent  tube, 
with  a  glass  tube,  having  ite  upper  end  open 


to  the  atmosphere.  A  hollow  glass  or  other 
plunger,  with  ite  bottom  end  closed,  is  made 
to  slide  j^ery  freely  within  the  iron  chamber. 
The  apparatus  is  secured  to  the  wood- work 
of  the  room  or  cabin  by  a  stendard.  Within 
this  standard  there  is  a  finely- adjusted  pulley, 
and  a  corresponding  pulley  at  the  lower 
part  of  the  machine.  An  ear  or  steple  pro- 
jecte  from  the  cup  of  the  plunger,  to  which 
a  strong  flexible  cord  is  atteched,  passing 
down  under  the  lower  pulley,  then  up  over 
the  top  one,  and  thence  to  the  plummet  or 
drag  line.  A  scale  is  affixed  to  the  glass 
tube  graduated  in  knots  per  hour.  Mercury 
is  poured  into  this  inverted  syphon  till  it 
rises  to  the  zero  line  of  the  graduated  scale ; 
the  plunger  being  in  its  place,  and  floating  at 
liberty  upon  the  surface  of  the  mercury. 
When  the  cord  is  pulled,  the  column  of  mer- 
cury in  the  glass  tube  will  rise  by  the  descent 
of  the  plunger,  to  a  height  proportionate  to 
the  degree  of  tension  exerted. 

The  drag  to  be  towed  overboard  for  oc- 
casioning the  resisting  power  (which  resist- 
ance will  always  correspond  with  the  velocity 
of  the  vessel,)  and  operating  upon  the  in- 
strument before  descrioed,  may  be  of  various 
kinds  and  shapes.  In  some  cases  the  pa- 
tentee has  used  merely  a  plain-braided  rope 
of  100  feet  or  more  in  length,  and  the  size  of 
a  common  log-line,  which  is  to  be  saturated 
with  India  rubber,  &c.,  to  prevent  wear. 
This  plain  rope  is  preferred  for  measuiing 
currente  or  small  velocities,  and  in  shallow 
water.  In  other  cases,  he  has  used  a  plum- 
met of  glass  or  metal  in  the  shape  of  a  pointed 
cylinder :  when  this  is  used,  only  half  the 
length  of  line  is  necessary.  But  he  has 
found  the  most  uniform  and  steady  in  action, 
and  ref-ommends  as  best  in  practice  at  sea — 
a  smaller  line  of  about  \  inch  in  diameter, 
and  200  feet  long,  having  a  number  of  coni- 
cal or  egg-shaped  plummete  of  metel,  glass, 
or  ivory  upon  it,  at  the  extreme  end  from  the 
ship  about  3  feet  apart.  Twelve  of  these 
plummete  on  a  line  of  this  length,  at  the 
speed  of  ten  knote  per  hour,  indicates  a  pres- 
sure of  6  lbs.  avoirdupois  upon  the  pound 
and  ounce  scale  of  the  instrument;  which 
scale  is  intended  to  facilitate  the  proving 
and  adjusting  the  instrument  This  instru- 
ment is  also  made  to  serve  another  valuable 
purpose — that  of  showing  the  trim  of  the 
vesse  ;  ite  perpendicularity  being  always 
preserved  by  ite  manner  of  suspension,  and 
terminating  at  the  bottom  in  a  narrow  point 
A  strong  table  is  placed  immediately  under 
it,  havinff  upon  ite  surface  a  metel  plate 
horizontelly  secured  when  the  vessel  is  in 
perfect  trim  as  to  stem  and  stem,  as  well  as 
crosswise,  or  otherwise  the  best- detci  mined 
position  for  sailing.  This  plate  has  a  cen- 
tre point  precisely  under  the  point  of  the  in- 
strument, which  IS  as  near  the  plate  as  pos- 
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Bible  without  touching  it;  the  plate  l)eing 
suitably  divided,  shows  at  all  times  the  de- 
gree of  inclination  (if  any)  of  the  veisel  firom 
the  perpendicular,  or  previously  determined 
best  sailing  position. 

Anotlicr  form  of  instrument  for  a  like  pur- 
pose, wliich  is  more  conveniently  used  from 
the  deck  is  the  following : — within  a  frame, 
or  bed  of  the  instrument,  a  barrel,  or  arbor, 
is  supported  centrically  upon  an  axis,  around 
which  the  towing  line  is  coiled  once  or  twice 
and  secured ;  a  weight  is  attached  to,  and 
hangs  from  the  barrel,  having  a  constant 
tendency  to  keep  it  in  a  perpendicular  posi- 
tion. A  caid  or  scale  is  mounted  on  the  same 
axis  as  the  barrel,  but  moving  quite  freely 
and  independently  of  it,  and  constantly  kept 
in  one  position  by  fixed  pendant  weights. 
An  index  wire  attached  to  the  barrel  passes 
over  and  across  the  scale,  which  is  graduated 
into  knots  per  hour.  Both  the  index  and 
scale,  by  the  action  of  gravity  become  self- 
adjusting,  the  former  when  undisturbed, 
standing  at  the  zero  of  the  scale  ;  but  when 
the  barrel  is  partly  turned  by  the  tension 
of  the  towing  line,  being  dragged  through  the 
water,  the  index  traverses  the  scale  and  in- 
dicates the  velocity  due  to  that  tension.  The 
claim  in  the  first- described  apparatus  is  to 
tlie  general  arrangement,  and  especially  the 
reversed  open-mouthed  tube,  as  well  as  the 
double  water  cistern.  And  in  the  second  and 
last,  to  the  general  arrangement  of  the  in- 
strument, together  with  the  towing  plummets 
conical  or  o^erwise,  or  a  number  of  towing 

flummets — a  flexible  rope  saturated  with 
ndia  rubber  or  other  adhesive  material — a 
close  flexible  chain — or  in  fact  the  towing  of 
any  body  aflex  or  from  a  vessel  for  obtaining 
a  resistance  (not  rotary)  for  operating  upon 
the  herein-described ihstruments,  orany  otner 
weighing  instrument  which  might  be  used 
herewith  on  board  of  vessels  for  ascertaining 
their  velocities,  or  by  the  same  means  in  fixed 
positions  for  ascertaining  the  velocities  of  cur- 
rents whether  they  be  in  water  or  other  fluids. 
Hugh  Unsworth,  of  Blackwood,  Lan- 
caster, BLEACHER,/or  certain  improvements 
in  machinery  or  apparatus  for  mangling,  dry- 
ing, damping,  hnd  finishing  woven  goods  or 
fabrics.— Roils  Chapel  Oflice,  Feb.  27, 1841. 
These  improvements  consist,  firstly,  in  a 
certain  combination  or  arrangement  of  me- 
chanism or  apparatus,  whereby  all  the  pro- 
cesses enumerated,  may  be  performed  in  one 
machine,  instead  of  being  separately  effected 
by  distinct  machines  or  processes  as  hereto- 
fore done ;  and  thus  producing  a  much  better 
"finish  or  condition"  upon  the  calicoes  or 
other  fabrics,  and  also  greatly  economising 
hand  labour.  Secondly,  in  passing  the  clo£ 
after  it  has  been  once  dried,  again  partially 
through  the  mangling  or  calendering  por- 
tion of  the  apparatus,  and  in  contact  with 


the  wet  cloth,  in  order  that  the  dry  cloth 
may  thus  be  damped  or  "conditioned," 
which  necessary  process  in  finishing  woven 
goods  or  fabrics  is  now  usually  performed 
separately  by  a  damping  machine.  Lastly, 
in  the  application  of  a  drying  cylinder  to  the 
ordinary  mangling  or  calendering  apparatus, 
thereby  rendering  that  machine  much  more 
effective  in  its  operation  upon  the  cloth  in 
those  instances  where  these  improved  com- 
binations of  machinery  are  employed  for 
mangling  only,  and  not  for  the  finishing 
process. 

The  main  framing  or  standards  of  this 
machine  support  a  set  of  ordinary  mangling 
or  calendering  bowls  or  rollers  (composed  as 
usual,  some  of  metal,  and  others  of  cotton  or 
paper  j  bearing  in  stops  or  pedestals,  and  also 
a  large  drying  cylinder,  heated  by  steam, 
supplied  through  its  axis  in  tlie  usual  man- 
ner. A  set  of  auxiliary  drying  cylinders  are 
also  provided,  and  mounted  in  a  frame  oppo- 
site the  machine,  furnished  with  tension  or 
guide  rollers,  and  used  wherever  the  one 
steam  cylinder  is  found  insufficient,  as  in  the 
mangling  process  only.  The  machine  is 
provided  with  heavily-weighted  levers  and 
connecting  links,  for  increasing  the  pressure 
of  the  mangling  cylinders,  and  dispelling 
the  greater  portion  of  the  moisture  in  the 
first  instonce,  as  tlie  cloth  enters  tlie  ma- 
chine, passing  over  the  distending  or  stretch- 
ing bars.  There  is  the  ordinary  weighted 
leverages  applied  to  the  upper  calendering 
rollers,  and  also  the  usual  lifting  bar,  with 
its  rack  and  pinion,  to  be  worked  oy  a  winch 
handle,  for  raising  the  two  upper  rollers 
when  necessanr. 

The  operation  is  as  follows: — The  wet 
cloth,  as  It  comes  from  the  squeezers,  after 
bleaching  or  any  other  wet  process,  is  placed 
upon  a  table,  and  first  guided  by  the  hands 
of  the  attendants  over  and  under  the  stretch- 
ing-rails, and  passed  between  the  two  lower 
mangling  rollers,  where  great  pressure  being 
applied,  as  before  stated  it  is  ready  to  pro- 
ceed immediately  around  the  drying  cylin- 
der, when  it  may  be  only  partially  dried, 
and  passing  onwards  is  submitted  to  the 
upper  calendering  bowls,  and  over  the  other 
drying  cylinders,  when  the  dried  cloth  is 
again  passed  into  the  machine  at  the  back, 
proceeding  from  the  surface  of  the  lowest 
drying  cylinder  through  the  calendering 
bowls  a  second  time,  and  in  contact  with  tho 
wet  or  only  partially  dried  cloth,  and  thus 
receiving  the  operation  of  damping  by  such 
contact  only,  instead  of  being  damped  sepa- 
rately by  another  machine  as  heretofore 
done ;  this  damping  and  finishing  operation 
being  thus  much  better  performed,  and  the 
**  condition  and  finish  "  of  the  cloth  mate- 
rially improved.  The  cloth,  when  finished, 
is  wound  upon  a  roller  in  the  usual  manner. 
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Charles'  Smith,  of  Exeter,  Builder, 
Jw  impravemenU  in  the  manufacture  of  lima 
and  cements  or  compotition, — Enrolment  Of- 
fice, February  27,  1841. 

My  "inTention,"  says  the  patentee,  "re- 
lates, first  to  a  mode  of  calcining  linxe,  or 
cement,  or  composition,  for  such  like  pur- 
pose, by  having  the  kiln  so  formed,  that  the 
charge  in  the  upper  part  of  a  kiln  shall  be 
calcining  while  the  charge  in  the  lower  part 
thereof  shall  be  cooling,  and  in  cooling  the 
heat  and  vapoure  therefrom  shall  pass  to  the 
charge  in  the  upper  part 

2.  To  a  mode  of  calcining  lime,  &&,  in 
ovens,  in  such  manner,  that  the  calcined 
products  are  drawn  into  a  close  chamber  to 
cool  before  being  drawn  into  the  atmosphere; 
and  the  carrying  the  gases  or  vapours  so  as 
to  apply  them  to  usefud  purposes. 

S.  To  employ  tiie  heat  which  passes  away 
from  lime  kilns  to  the  purpose  of  evaporating 
fluids. 

4.  To  a  mode  of  slacking  lime,  by  means 
of  carbonic  acid  gas  in  a  suitable  chamber. 

5.  To  re-calcine  lime  that  has  been  pre- 
viously calcined  and  dry  slacked. 

6.  To  a  mode  of  treating  lime-stone  by 
partially  calcining  it  in  a  kiln,  or  oven,  to 
convert  it  to  a  subcarbonate,  and  cooling, 
then  grinding,  and  again  calcining  in  ovens ; 
whether  separately  or  combined  with  other 
matters  used  in  making  cements. 

.  7.  To  a  mode  of  making  cement  by  satu- 
rating sulphate  of  lime  with  ammoniated 
and  other  liquor. 

8.  To  a  mode  of  combining  lime  and  ce- 
ment with  ground  calcarious  earths  and 
stones,  in  substitute  or  in  aid  of  silex  and 
other  matters. 

9.  To  a  mode  of  combining  lime  for  use 
by  applying  soap. 

10.  To  a  mode  of  combining  water  with 
lime  and  oil,  with  or  without  other  matters, 
so  as  to  form  a  cement 

11.  To  a  composition  and  formation  of 
tiles  or  slabs  to  supersede  laths  and  other 
purposes. 

Lastly,  To  a  mode  of  hardening  articles 
made  of  lime  and  cement  and  calcartous 
stone  or  earth,  &c.,  by  placing  them  in  a 
chamber  with  carbonic  acid." 

The  form  of  kiln,  by  which  several  of  the 
processes  embodied  in  this  patent  are  to  be 
performed,  consists  of  an  upright  shaft  to 
which  flues  are  admitted  about  half-way  up; 
these  flues  may  be  those  fri>m  furnaces  built 
in  the  kiln  for  this  purpose,  or  they  may  be 
the  flues  from  coke  ovens,  or  the  furnaces  of 
soda  works,  or  any  other  source  of  heat  that 
would  otherwise  escape  into  the  atmosphere 
and  be  wasted.  In  first  using  this  kiln,  a 
quantity  of  brushes,  wood,  shavings,  or  other 
combustible  matters,  are  to  be  pliiced  at  the 
bottom  of  the  shaft  and  the  charge  of  lime 
stone  placed  above ;  a  door  at  the  bottom  is 
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to  be  left  open  so  as  to  admit  a  sufficient 
quantity  of  air  for  the  purpose  of  ig^nition. 
As  soon  as  the  charge  as  far  up  ns  tlie  flues 
has  been  calcined,  heat  is  to  be  admitted 
from  the  flues  and  the  lower  door  closed 
and  luted ;  by  this  means,  while  the  charge 
in  the  upper  part  of  the  kiln  is  being  cal- 
cined, the  heated  gases,  &c.,  from  the  lower 
portion  will  ascend  in  aid  of  that  operation, 
leaving  Uie  lowest  part  of  the  cTiarge  cool, 
ready  for  extraction,  which  is  to  be  partially 
done  about  every  six  houis,  a  fresh  quantity 
of  materials  being  supplied  at  the  top  of  the 
kiln.  By  this  mode  of  conducting  the  pro- 
cess it  is  stated  that  the  products  will  be 
better  and  obtained  with  a  much  less  expen- 
diture of  fuel  than  at  present  No  coke  or 
fuel  has  to  be  charged  into  the  kiln  with  the 
limestone,  unless  it  is  desired  to  quicken  the 
operation. 

One  of  the  ovens  attached  to  the  kiln,  the 
flue  of  which  aids  in  the  before- mentioned 
calcining  process,  is  so  constructed  as  to  be 
charged  from  a  chamber  above,  while  the 
floor  has  an  aperture,  opened  at  pleasure, 
communicating  with  a  chamber  or  vault 
below;  by  which  means  the  calcined  pro- 
ducts can  be  tiirown  down  and  cooled  pre- 
vious to  extraction.  A  pipe  is  also  affixed 
on  the  upper  part  of  this  oven  by  which  any 
gases  or  vapours  given  ofl^  pass  down  to  a 
refrigerating  vessel  and  are  condensed. 

As  in  the  ordinary  mode  of  calcining  lime 
much  heat  passes  into  the  atmosphere  and  is 
lost,  the  patentee  proposes  to  take  advantage 
of  this  heat  and  apply  it  to  the  evaporation 
of  fluids;  for  this  purpose  a  large  boiler 
mounted  on  wheels  runs  upon  a  pair  of  rails 
so  as  to  cover  the  top  of  the  kUn,  whilst  a 
horizontal  flue  which  carries  off  the  hot 
vapour,  &c.,  of  the  kUn,  is  covered  by  a  long 
tank  or  cistern  in  which  evaporation  can  be 
continually  carried  on.  At  the  end  of  this 
horizontal  flue  there  is  a  trap-door,  opening 
into  a  capacious  chamber  below ;  when  this 
trap  is  opened,  the  direct  communication  with 
the  chimnev  is  shut  off*,  so  that  the  carbonic 
acid  from  the  furnaces  (the  smoke  being  en- 
tirely consumed  in  passing  through  the 
heated  mass)  fills  this  chamber,  wherein  lime 
being  placed  is  effectually  slacked.  When 
the  lime  is  thus  slacked  it  becomes  a  sub- 
carbonate  and  is  to  be  taken  out  and  carried 
to  the  oven  to  be  re-calcined,  which  will  be 
eflfected  in  about  four  hours ;  it  is  then  shot 
into  Ihe  vault  to  cool ;  after  which  it  is  to  be 
finely  ground,  and  if  not  wanted  for  imme- 
diate use,  should  be  packed  in  casks ;  this 
process  gives  to  the  lime  a  strong  setting 
quality  without  the  risk  of  what  workmen 
term  blistering.  In  order  to  give  to  lime  a 
greater  #arft/ytn^*(query,  solidifying)  quality, 

•  This  verbose  and  ill  drawn  specification,  which 
occupies  six  skins  of  parchment,  and  is  accompanied 
by  fo\ir  sheets  of  drawinn,  nboiinds  iNith  ortho- 
graphical and  grMnntaticaT  errors. 
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the  patentee  adds  to  each  bushel,  previous  to 
the  second  calcination,  about  a  peck  of  finely 
ground  forge  clinkers,  or  burnt  aluminous 
earthy  matter,  or  the  scoria  or  slag  of  a 
smelting  furnace.  This  quality  is  also  given 
to  compound  carbonate  of  lime,  when  broken 
into  small  pieces,  and  at  once  wholly  calcined 
in  the  oven,  and  subsequently  oooled  in  the 
vault,  only  that  it  requires  a  longer  time  (12 
hours)  for  its  calcination ;  this  may  be  expe- 
dited, however,  by  a  small  current  of  vapour 
introduced  through  a  suitable  pipe  with 
valves,  &c.,  to  regulate  its  admission  at  plea- 
sure. And  all  natural  cements  or  artificial 
mixtures  of  calcarious  magnesian  or  other 
earthy  oxydes  or  salts  is  much  improved 
when  prepared  in  the  manner  described. 
Highly  hydraulic  or  compound  lime,  when 
calcined  and  cooled  in  this  mode,  may  be 
ground  and  sifted  immediately  for  use.  Cal- 
careous stones  in  pieces  not  exceeding  1  lb. 
each  are  put  into  the  oven  and  calcined  for 
only  half  the  time  requisite  for  perfect  calci- 
nation (6  hours)  so  as  to  convert  them  into  a 
sub- carbonate,  they  are  then  dropped  through 
into  the  cooling  vault,  and  when  cold  are 
ground ;  and  if  for  external  work  are  to  be 
mixed  with  one-fourth  of  finely  ground 
clinkers,  &c.  &c.  The  patentee  forms  a  ce- 
ment from  sulphate  of  lime  or  gypsum  and 
such  like  calcareous  earths,  '*  or  any  moulds 
or  tilings  that  has  been  made  from  Piaster  of 
Paris  of  Commerce,  and  grind  it  to  a  power" 
(query,  powder)  or  break  it  into  pieces  that 
will  pass  through  a  sieve  of  |  of  an  inch 
mesh;  these  are  calcined  till  all  tlie  water 
of  crystallisation  is  driven  off;  when  cooled 
and  ground,  the  matter  is  placed  in  a  cistern 
or  tank,  and  is  covered  with  purified  liquor 
prepared  from  the  aminoniated  fluid  formed 
in  the  manufacture  of  coal  gas — purified 
human  urine — distillation  from  bones,  or 
otlier  similar  matters,  all  tarry  or  extrinsic 
matters  being  previously  carefully  separated. 
When  the  liquor  is  absorbed  (in  48  hours) 
the  composition  is  to  be  dried  in  the  oven, 
and  then  about  one- fifth  of  dry  lime  in 
powder  is  to  be  added  to  it,  and  if  Uiought 
proper  a  similar  quantity  of  calcined  mag- 
nesia. 

In  combining  lime  and  cement  for  use, 
the  patentee  takes  portland  purbeck  marble, 
or  other  hard  calcareous  stones,  and  grinds 
them  to  different  degrees  of  fineness,  accord- 
ing to  the  nature  of  the  work  to  be  done. 
The  ganging  is  then  performed  ^-ith  two 
parts  of  ground  stone  to  one  part  of  lime  or 
cement;  occasionally  adding  a  portion  of 
ground  clinkers,  &c.  &c 

To  manufacture  a  composition  or  cemen, 
which  admits  of  a  colour  being  given  to  it 
with  such  a  degree  of  unifonnity  as  to  re- 
present any  desired  kind  of  stone,  or  in  which 
may  be  produced  representations  of  land- 
scapes, figures,  or  imitations  of  marbles,  two 


parts  of  Che  ground  marble  are  to  be  mixed 
with  one  pan  of  fine  slacked  lime,  using  the 
smallest  possible  quantity  of  water:  this 
mixture  is  to  be  well  tempered  once  or  twice 
a  day  for  three  days.  One  pound  of  soap 
(best)  is  to  be  dissolved  in  six  quarts  of  hoc 
water,  with  two  ounces  of  glue  or  other  gluti- 
nous substance ;  the  cement  previously  de- 
scribed is  to  be  reduced  to  the  proper  con- 
sistence for  working,  with  this  liquor,  and 
applied  after  the  manner  of  stucco  with  hot 
tools.  The  form  of  tools  best  adapted  for 
this  purpose,  as  also  a  suitable  stove  for 
heating  them,  are  duly  shown. 

Another  cement  is  made  by  taking  a  suit- 
able quantity  of  lime,  and  adding  as  much 
water  as  will  bring  it  to  a  semi-fluid  state ; 
when  half  slacked  a  quantity  of  oil  (equal  to 
that  of  the  water  used)  is  to  be  added.  When 
cool  this  mixture  is  to  be  strained  and  two 
parts  of  ground  stone  or  marble  added  to  it ; 
or  hard  sand,  or  minerals,  or  metallic  oxides 
may  be  employed.  This  composition  is  to 
be  used  like  the  former,  and  is  very  suitable 
for  external  work  as  it  will  not  absorb  mois- 
ture :  if  it  is  required  to  set  quickly,  plaster 
of  paris  may  be  added  at  discretion. 

To  form  tiles  suitabk  to  be  used  instead 
of  laths,  three  paru  of  good  aluminous  earth 
is  mixed  with  one  part  of  ground  clinkers, 
&c.,  and  made  into  tiles  and  burnt  in  the 
usual  manner ;  one  side  of  the  tile  is  rough- 
ened to  form  a  surface  for  the  reception  of 
the  finishing  coat  of  plaster,  &c. 

To  harden  articles  made  of  lime,  cement, 
or  calcaneus  earths,  they  are  placed  in  the 
carbonic  acid  chamber  of  the  kiln  already 
described,  and  are  sprinkled  occasionally 
with  lime  water,  or  a  solution  of  sulphate  of 
potash,  or  alum  water,  which  being  acted 
upon  by  the  carbonic  acid,  oommunicatea 
great  hardness  to  the  materials  so  treated. 

The  claim  is  to,  1.  The  mode  of  calcining 
lime  or  cements  and  compoaitiona  by  means 
of  kilns  so  formed  that  the  charge  in  the 
upper  part  shall  be  calcining  whilst  the 
lower  part  of  the  charge  is  ceoling,  and  in 
cooling,  the  heat  therefrom  passes  up  amongst 
the  upper  part  of  the  charge  of  the  kiln. 

2.  The  mode  of  calcining  lime  and  ce- 
ments in  retorto  or  ovens,  when  in  connection 
with  a  closed  chamber,  wherein  the  matters 
can  be  cooled  before  being  brought  into  the 
atmosphere,  and  also  the  carrying  off  the 
gases  or  vapours  so  as  to  apply  them  to  a 
variety  of  useful  purposes. 

8.  The  application  of  the  heat  of  lime« 
kilns  to  the  purpose  of  evaporating  fluids  in 
suitable  boilers  or  pans. 

4.  The  mode  of  slacking  lime  in  chambers 
with  carbonic  acid. 

6.  The  mode  of  manufacturing  lime  by 
re-calcining  after  dry  slacking. 

6.  The  mode  of  manufkotaring  lime  by 
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partially  calcixung  lime-stones  in  a  kiln,  in 
order  to  convert  it  to  a  sub-carbonate,  and 
after  cooling  and  grinding,  again  to  calcine 
it,  whether  separately  or  combined  with  other 
matters. 

7.  The  mode  of  manofacturing  cement  by 
saturating  sulphate  of  lime  with  ammoniated 
liquor  or  other  similar  matters,  as  described. 

8.  Combining  lime  and  cements  with 
ground  calcartous  earths  or  stones  in  substi- 
tute or  in  aid  of  silex  or  other  matters. 

9.  The  mode  of  combining  lime  for  use 
by  applying  soap,  with  or  without  glutinous 
matter;  and  also  the  method  or  process  of 
using  hot  tools  for  finishing  and  polishing 
cemented  surfaces. 

10.  The  mode  of  preparing  cement  from 
lime  by  means  of  oil  and  water,  with  or  with- 
out other  matters. 

11.  The  combining  calcartous  earths  and 
ground  clinkers,  or  slags,  or  scoria,  from  the 
smelting  furnace,  and  Uie  forming  and  burn- 
ing of  tiles  thereof,  also  the  forming  of  tiles 
or  burned  rough  surfitces,  to  be  used  as  sub- 
stitutes for  latiis,  to  receive  cemented  sur- 
faces, as  described. 

Lastly.  The  mode  of  hardening  articles 
made  of  lime  or  cement  and  calcarious  earths 
or  stone,  by  placing  them  in  chambers  "v^th 
carbonic  acid,  as  above  stated. 

Charlss  Joseph  Hullmandbl,  of 
Great  Marlborovgh  Street,  Litho- 
graphic Printer, /or  a  new  effect  qf  light 
and  shadmv,  imitating  a  brush  or  stump  draw- 
ings or  hoik  combined,  produced  on  paper,  being 
an  impression  from  a  plate  or  stone  prepared 
jn  a  particular  manner  for  that  purpose,  as 
also  the  mode  of  preparing  the  said  plate  or 
stone  for  that  object. — Enrolment  Office, 
March  2,  1841. 

For  effecting  this  purpose  the  plate  or 
stone  is  first  grained  as  for  a  chalk  (bawing; 
a  poliiihed  plate  or  stone  may  be  used  if 
preferred,  but  a  grained  stone  is  recommend- 
ed as  being  much  more  pleasant  to  work  on. 
The  drawing  being  completed  on  the  plate  or 
stone  with  ordinary  limographic  ink  dis- 
solved in  water,  and  with  the  use  of  a  brush, 
or  hair-pencil,  or  with  a  stump,  it  la  pre- 
pared with  an  acid  as  is  usually  done  ivitli 
chalk  drawings.  After  it  is  thus  prepared 
and  well  dried,  the  plate  or  stone  is  placed 
in  an  inclined  position  and  a  solution  of  resin 
in  a  volatile  solvent,  such  as  is  generally 
used  in  aquatinting,  is  poured  all  over  the 
drawing.  As  the  solvent  evaporates,  the  re- 
sin cracks  or  retracts  in  the  usual  way,  just 
as  lis  the  case  in  laying  a  ground  upon  a 
polished  copper  or  steel  plate  previous  to  en- 
graving in  aquatint 

By  Siis  means  the  drawing  becomes  pro- 
tected wherever  it  ia  covered  by  the  resin, 
while  all  the  numerous  and  minute  inter- 
stices between  the  particles  of  resin  are  un- 
protected and  exposed.    The  plate  having 


been  carefully  warmed  to  set  the  resin  firmly 
upon  it,  is  to  be  exposed  to  the  action  of 
nitric,  muriatic,  or  other  acid  capable  of 
acting  upon  the  stone,  combined  with  gum 
water,  in  the  proportions  of  one  part  of  acid 
to  six  of  gum  water.  The  etching  action  of 
this  acid  on  the  exposed  surfaces  of  the 
stone  produces  the  "  new  effect  of  light  and 
shadow,"  sought  to  be  obtained  by  this  pro- 
cess. 

The  following  ground  is  recommended, 
having  been  used  with  much  success  by  the 
patentee: — four  ounces  and  a  half  of  resin, 
and  a  quarter  of  an  ounce  of  common  pitch 
are  to  be  dissolved  in  a  quart  of  spirits  of 
>ifine;  after  being  well  mixed,  the  mixture  is 
to  stand  for  three  days,  being  strained  it  is 
then  fit  for  use. 

The  claim  is  for  a  new  impression  or  new 
effect  of  light  and  shadow,  produced  from  a 
drawing  so  executed  on  a  plate  or  stone  as 
aforesaid,  and  then  prepared  for  printing  by 
etching  aAer  the  drawing  has  been  made. 
Also,  the  preparing  the  said  plate  or  stone 
after  the  drawing  has  been  made  by  covering 
it  with  any  suitable  ground  that  will  admit 
by  volatizilation  and  subsequent  cracking,  o'r 
by  the  removal  of  portions  of  tlie  sud  ground, 
the  action  of  the  add  for  the  purpose  uf 
etching  or  biting  it  The  patentee  also  fur- 
ther claims  the  etching  and  biting  of  it  as 
aforesaid,  after  the  drawing  has  been  mad 
for  the  purpose  of  obtaining  the  impression 
desired. 


LIST  OF  SCOTCH  PATENT^  GRAFTED  BE- 
TWEEN   THE    28th     JANUARY,     AND    THE 

22nd  FEBRUARY,    1841. 

George  Jamieson  Cordes,  and  Edward  Locke,  of 
Newport,  Moamoath,  for  a  new  rotor}'  engine. 
Sealed.    January  28. 

Samuel  Hail,  of  Basford,  Nottingham,  civil  engi- 
neer,  for  improvements  in  the  combustion  of  fuel 
and  smoke.    February  I . 

JohnDickinson,  of  fiedford<^w,  Holborn,  Mi<U 
dle«ex,  Esq..  for  certain  improvements  in  the  uia- 
nufacture  of  paper.    February  1 . 

William  McMurray,  of  Kinlieth  Mill,  near  Edin- 
burgh,  paper  maker,  for  certain  improvements  in 
the  manuuicturc  of  paper.    February  3. 

William  Hcnson.  of  Allen-street,  Lambeth,  Bur- 
rey,  engineer,  for  improvements  in  machincr\'  for 
making,  or  producing  certain  fabrics  with  Uircads 
or  yams,  applicable  to  various  useful  purposes. 
February  4. 

Nathaniel  Llo^d,  pattern  designer,  and  Hcnr}- 
Bowbotham,  calico-printer,  both  of  Manchester, 
Lancaster,  for  certain  imtirovements  in  thickenings 
and  preparing  colours  for  printing  calicoeH  and 
other  substances.    February  9. 

James  MacLellan,  of  Glasgow,  manufscturer,  for 
an  improved  combination  of  materials  for  umbrella 
and  parasol  cloth.    February  9. 

John  Clarke,  of  Islington,  Loncastar,  plumber 
and  glazier,  being  a  communication  from  abroad, 
and  partly  by  invention  of  his  own.  for  on  hydraulic 
double  action  force  and  lift  pump.    Febniar}'  9. 

Charles  May,  of  Ipswich,  Suffolk,  engineer,  of  the 
firm  of  J.  U.  and  A.  Hansome  and  Co.,  for  im- 
provements in  machinery  for  cutting  and  preparing 
straw,  hay  and  other  vegetable  matters.    Feb.  12. 

Jamas  Johnson,  of  Glasgow, North  Britain,  gen- 
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tlcmcn,  fo{  certain  improvements  in  machinery  for 
themuuufacture  of  frame  work  knitting,  commonly 
called  hosiery,  and  for  certain  improvementa  in 
buch  frame  work  knitting  or  hosiery.    Feb.  15. 

George  Holwortby  Palmer,  of  Surrey-square, 
Surrey,  civil  engineer,  and  Charles  Perkins,  of 
MariL-lane,  London,  merchant,  for  improved  con- 
Ktruetions  of  pistons  and  valves  for  retaining  and 
discharging  liquids,  ff&ses,  and  steam.    Feb.  16. 

Miles  Berry,  of  66,  Chancery-lane,  Middlesex, 


(a  communication)  for  certain  improvements  in 
looms  for  weaving.    Feb.  90. 

Moses  Poole,  ofLincoln's  Inn,  Middlesex,  gentle- 
man, (a  communication)  for  improvements  in  tan- 
ning,   Feb.  22. 


LIST   OF   IRISH   PATENTS  GRANTED   FOR 
JANUARY,    1841. 

R.  £.  Morrice,  certain  improvements  in  the  ar- 
rangement and  construction  of  ships*  hearths  or  ap- 
paratus for  cooking  and  for  obtaining  distiUed  or 
pure  water  from  salt  or  impure  water. 

W.  H.  Burnett,  improved  machinery  for  cutting 
or  working  wood. 

H.  H.  Bourne,  a  machine  for  cleansing  high- 
ways, 

J.  Aunes,  a  new  and  improved  method  of  making 
paint  firom  materials  not  before  used  for  that  pur- 
pose. 


NOTBS  AMD  NOTICBfl. 

The  British  Qtieffn.— We  are  informed,  by  a  pro- 
fessional gentleman  who  last  week  made  a  thorough 
inspection  of  this  vessel,  and  who  is  as  competent  a 
Judge  on  tlie  subject  as  any  in  existence,  that,  not- 
withstanding the  great  service  she  has  seen,  she  is 
substantially  in  the  same  condition  as  she  was  this 
time  last  year. 

Sulphur 4 — M.Begnault  has  noticed  a  curious  fiwt, 
relative  to  sulphur,  when  solidifying,  after  it  has 
been  previously  reduced  to  the  state  of  a  paste.  It 
is  known  that  sulphur,  when  kept  in  fusion  for  a 
certain  time,  changes  its  colour,  becomes  of  a  hya- 
cintli  red,  and  acquires  the  property  of  remaining 
soft  for  a  long  time,  by  plunging  it  into  cold  water. 
M.  Begnault  has  observed,  that  siUphur,  in  this 
state,  when  submitted  to  a  temperature  of  about 
9R  de^es  (centi^ptde)  in  a  stove,  liberates  a  great 
ouantity  of  heat  in  becoming  solid,  so  as  to  rruse 
the  thermometer  suddenly  to  110  degrees.  When 
the  solidification  is  effected,  the  thermometer  re- 
turns to  the  temperature  of  the  stove,  and  there 
continues. 

liquefaction  qfAir.—M.  Tillorier  (the  French 
chemist,  in  whose  lecture  room,  at  Paris,  a  recent 
explosion  of  carbonic  acid  gas  took  place,  which 
killed  M.  Her%7.  a  very  promising  student)  has 
undertaken  the  dangerous  experiment  of  attempt- 
ing to  liquefy  atmospheric  air  by  pressure.  The 
apparatus  for  this  purpose  has  been  nearly  com- 
pleted. To  effect  the  liquefaction  of  air.  he  con- 
templates  compressing  It  more  than  2400  atmo- 
spheres, instead  of  100,  to  which  extent  he  carried 
his  compression  of  carbonic  acid  gas. 

Locomotive  Potper^^ain  qf  100  per  cent.  (  !  !  !  ) 
—An  adjourned  meeting  of  practical  engineers  and 
scientific  gentlemen  was  held,  pursuant  to  public 
advertisement,  at  Mr.  Wheatley's,  Junction  Dock 
Tavern,  on  Monday  evening  last,  Mr.  Stead,  ci%-il 
engineer,  in  the  chair,  when  a  working  model  of 
Mr.  Witty  *s  new  propelling  engine,  on  the  principles 
of  gunnery,  viras  exhibited  on  a  temporary  railway. 
Steam  was  applied,  and,  after  the  engine  had  made 


several  trips,  the  company  expressed  their  admira- 
tion in  bursts  of  enthusiastio  applause.  The  ma- 
chine was  afterwards  examined  very  minutely,  and 
the  follo^ving  data  were  established  to  the  satisfac- 
tion of  the  gentlemen  present : — First.  Bv  the  in- 
tensity of  the  foroe  of  steam  applied  directlT  to  pro- 
pel the  engine  in  a  right  line,  agreeable  to  Newton's 
Third  Law  of  Motion,  the  maximum  of  efiect  is 

Sined.  Second.  That  this  application  is  coutra- 
itinguished  from  the  usual  methods  of  turning 
the  wheels  by  the  force  of  steam  to  propel  in  a 
straight  line,  and  evidently  proves  not  only  the  un- 
necessary complications,  but  the  absurd  interposi- 
tion of  the  ola  method  of  rotator}'  motion,  and  at 
once  demonstrates  the  loss  of  force  by  the  present 
Toumi^abttmi  application.  Third.  That  by  adopting 
the  projectile  principle,  the  motion  is  rendered 
much  more  simple  and  effective,  and  the  expense 
reduced  at  least  100  per  cent.  Fourth.  That  in 
consequence  of  this  invention,  the  intensity  of  foroe 
is  removed  from  the  axles  or  shafts  of  the  engines, 
and  safety  is  theroby  ensured,  so  far  as  applied  to 
the  breaking  of  axles,  shafts,  &c.,  of  locomotive  en- 
gines, which  is  impossible  in  this  invention^— >i7iiK 
jidoerti»er.  [Is  not  a  gain  of  100  per  cent,  the 
same  as  doinr  the  thing  for  nothing  7  A  discovery 
which  can  effect  this  must  indeed  be  something 
new.    Ed.  M.  M.] 

Steam  Am/ CMIMbfUj— Sir,— Would  it  not  be  a 
preventive  against  such  accidents  if  a  law  were 


made  compelling  steam-vessels  to  keep  a  song 
sounding,  say  every  five  minutes,  during  foggy 
weather  and  dark  nights ,  which  might  be  eaMly  done 
by  machinery  attached  to  the  engine. 

Toun,  respectfully, 
Portsmouth,  Feb.  24, 1841.  J.  Shsppard. 

Death*  from  Pure  in  IMD.'^'By  the  returns  from 
the  city  and  liberty  of  Westminster,  and  the  coroners 
of  the  dtv  and  the  eastern  division  of  Middlesex, it 
appears  that  during  the  last  twelve  months  no  less 
than  845  children  have  been  burnt  to  death  in  those 
districts.— TYiiMV. 

MetaUic  Refi^  Engraving. -^  Take  a  tablet  of 

{>laster  of  Paris,  and,  naving  heated  it,  apply  wax 
or  absorption  to  all  the  faces,  save  that  on  which 
you  intend  your  drawing  to  be,  and  to  that  one  ap- 
ply your  drawing,  executed  with  lithographic  ink» 
on  lithographic  transfer  paper.  Let  the  side  of  the^ 
tablet  on  which  is  the  transferred  drawing,  be  now 
dipped  in  weak  acid  and  water  and  then  permitted 
to  absorb  a  solution  of  sulphate  of  oopper.  By 
electro-metallurgy  a  deposition  of  copper  can  be 
made  on  all  parts  stained  with  the  sulphate.  Ere 
this  coating  be  too  thick,  let  the  tablet  be  removed 
from  the  vessel  in  which  this  last  operation  has  been 
carried  on,  washed  carefully,  driea,  and  a  mixture 
of  isinglass  and  gin  be  poured  on  it ;  its  redundancy 
be  rently  blotted  off  with  blotting-paper  till  the 
surface  be  level  {i.  e.  the  copipet  lines  and  isinglass 
be  of  the  same  height) ;  agun,  let  the  deposition 
take  nlace,  and  i^^ain  its  succeeding  operation,  after 
which  let  common  black  lead  be  rubbed  over  the 
whole  surface  ;  and  the  deposition  being  renewed, 
a  copper  mould,  from  which  a  type  metal  block  may 
be  subsequently  cast,  is  now  formed.  Another  m«- 
thod. — Draw  with  a  pen  dipped  in  warm  isinglass 
coloured  cement,  and  when  your  drawing  be  dry, 
for  an  instant  expose  it  to  steam,  and  then  coat  it 
with  leaf  gold.  Proceed  by  electro-metallurgy'  as 
in  the  last  method,  and  no  cast  is  necessary.  CV- 
retpondent  qf  the  Athenmum. 

Errata. — Page  84,  first  column,  sixth  line  from 
top,  for  ^ustous^  rend  gustory ;  same  page,  second 
column,  eighth  line  from  ton,  for  then^  rnd  there ; 
page  85,  first  coliunn,  twelfth  line  from  bottom,  for 
sensation,  colour  is,  read  sensation  colour,  is. 
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KBNAST  S  PAT£NT  IMPROVED  BEBR  BNGINB. 


Amongst  the  innumerable  machines 
in  general  use»  for  every  purpose  of  life 
and  luxury,  which  have  been  devised^ 
adapted,  or  improved,  for  the  saving  of 
time  and  labour^  and  the  prevention  of 
waste,  none  Have  remained  more  station- 
ary, from  the  time  of  their  introduction 
until  the  present  hour,  than  those  em- 
ployed in  every  citv,  town,  and  village 
of  the  United  Kingaom,  for  the  drawing 
of  malt  liquors  from  the  cellar  in  which 
they  are  stored,  to  the  hand  by  which 
they  are  measured  and  vended.  Merit 
is  ever  modest,  and  few  devices,  though 
of  superior  irnportance  and  greater  re- 
nown, have  efiected  more  towards  the 
purposes  for  which  they  were  designed, 
than  the  little  hydraulic  machine  which 
has  obtained  the  well- known  and  well- 
established  appellation  of  the  ''Beer 
Engine."* 

The  usual  construction  of  these  useful, 
indeed  essential,  appendages  to  the 
counter  of  every  beer  seller,  requires  but 
little  explanation.  They  consist  of  a 
series  of  small  lift  and  force  pumps,  (ge- 
nerallv  from  four  to  six  in  number)  en- 
closea  within  an  ornamental  case ;  each 
pump  working  separately  from  the  others 
by  a  lever,  which  passes  through  a  slot 
in  the  semicircular  head  of  the  case.  To 
the  upper  end  of  the  pump  a  pipe  is  at- 
tached, which  conducts  the  liquor  dis- 
charged to  a  nozzle  in  front  of  the  case, 
whilst  to  the  lower  end  is  attached  a  suc^ 
tion  pipe,  inserted  in  the  cask  from  which 
the  beer  is  taken ;  and  each  pump  is 
employed  to  draw  a  particular  quality. 

From  the  variations  which  malt  liquors 
undergo  with  every  change  of  tempera- 
ture, it  is  requisite  at  all  times  to  com- 
bine old  and  new  beers  together,  in  dif- 
ferent proportions,  to  render  them  pala- 
table. To  effect  this  object,  either  two 
of  the  pumps  must,  on  all  occasions,  be 
employed;  or  a  mixture  must  be  made 
up  in  the  cask.  In  the  former  case,  ir- 
regularities always  occur  in  the  propor- 
tions drawn;  arising  either  from  the 
negligence  of  the  servants  engaged,  or 
the  impossibility,  in  the  hurry  ot  busi- 
ness, of  determining  the  requisite  pro- 
portions of  the  draft,  by  the  mere  action 


*  One  of  the  many  highly  useful  and  ingrnious 
contiivanoes  for  which  we  are  indebted  to  the  in* 
Tentive  skill  of  the  late  Mr.  Braniah.     ^ 


of  the  hand.  In  the  latter  case,  the  in- 
termixing of  the  beers,  in  different  stages 
of  soundness  and  acidity,  occasions  a  new 
fermentation  of  the  liquor,  which  thus 
becomes  altered  by  its  own  internal  ac- 
tion ;  it  is  also  rendered  peculiarly  sensi- 
tive to  the  influences  «f  the  atmosphere, 
becomes  unfitted  for  keeping,  and  unless 
speedily  consumed  is  sure  to  be  wholly 
spoilt. 

To  avoid  these  evils  was  the  object  of 
the  patent  which  forms  the  subject  of 
the  present  article. 

The  main  principle  of  the  invention  is, 
the  combination  ot  a  number  of  pumps, 
which  being  set  in  motion  by  a  single 
lever,  act  together ;  thus  simultaneously 
drawing  liquors  from  two  or  more  dif- 
ferent casks,  which  are  discharged 
through  a  double  spout ;  the  quantities 
being  regulated  at  pleasure,  in  such  pro- 
portions to  each  other  as  ma^  be  desired, 
by  varying  the  stroke  of  either  pump. 
By  this  means,  the  required  mixture 
may  be  secured,  without  uiterfering  with 
the  casks  in  which  they  are  separately 
contained,  and  without  the  risk  of  alte- 
ration in  its  proportions  bv  any  lapse  of 
attention  on  the  part  of  the  drawer. 
Another  of  the  objects  designed,  is  to 
work  or  operate  with  one  lever  upon  two 
several  pumps,  whether  connected  with, 
or  independent  of  each  other,  and  either 
together  or  separately,  at  the  will  of  the 
operator ;  by  which  a  saving  of  room  is 
effected,  and  the  variation  or  change 
from  the  one  pump  to  the  other,  at  the 
time  of  action,  is  invisible  and  unknown 
to  any  one  besides  the  person  engaged. 

These  objects  have  been  most  effectually 
attained  by  the  present  invention,  wliich 
has  received  much  approbation  ;  and  as 
the  improvements  can  be  applied  to  the 
engines  in  present  use,  with  little  trouble 
and  at  a  very  small  expense,  there  is 
every  prospect  of  their  being  generally 
adopted.  The  prefixed  drawings  will 
illustrate  the  method  last  mentioned. 
The  plan  previously  referred  to  will  from 
thence  be  easily  understood,  as  that  con- 
sists simply  in  connecting  two  of  the 
pumps  by  a  cross  head,  the  levers  from 
whicli  to  the  pump-rods,  are  furnished 
with  means  of  lengthening  or  shortening 
the  lift  of  the  pumps,  and  thus  increas- 
ing or  diminishing  the  quantities  drawn 
in  the  regulated  proportions. 
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Descriptioti  of  the  Drawings. 

Figs.  1  and  2  represent  an  arrangement 
for  drawing  liquors  from  both  or  either 
of  two  casks  at  pleasure,  by  one  lever, 
and  also  of  varying  the  quantities  drawn 
from  either  cask  in  any  proportion. 

a  a,  are  two  ]>umps,  of  the  kind  com- 
monly used.  .  The  piston-rods  of  the 
pumps  are  connected  by  the  links  bb 
to  ihe  levers  c  c,  each  of  which  is  free  to 
turn  independently  of  the  other,  upon 
the  pin  (7 ;  e,  is  a  cylindrical  socket  sawn 
through  its  axis  so  as  to  form  two  semi- 
cylindrical  halves,  which  are  separately 
attached  to  the  upper  arms  of  the  levers 
c  c ;  /,  is  the  lever  or  handle  (shown 
separately  in  fig.  3,)  the  lower  portion  of 
which  is  made  semicylindrical,  to  fit  the 
socket  e,  and  on  the  middle  of  the  semi- 
cylindrical  side  are  formed  two  studs, 
wliich  work  in  two  corresponding:  grooves 
in  each  half  of  the  socket.  When  the 
studs  engage  the  grooves  of  both  parts 
of  the  socket,  both  pumps  are  moved 
simultaneously  by  the  action  of  the  lever 
/,  and  will  deliver  equal  quantities,  but 
if  the  handle  be  turned  as  far  as  it  will 
go  in  either  direction,  then  the  studs  are 
withdrawn  from  the  opposite  part  of  the 
socket ;  the  pump  connected  thereto  is 
set  at  liberty  and  is  not  moved  by  the 
action  of  the  handle,  whilst  the  other  will 
alone  be  operated  upon.  Thus,  by 
throwing  the  pumps  out  (.f  gear  alter- 
nately, and  by  pulling  a  longer  or  shorter 
stroke,  the  liquor  may  be  drawn  or  mixed 
in  any  desired  proportion. 

In  order  to  insure  the  ready  connection 
ot  either  portion  of  the  socket  with  the 
handle,  the  levers,  when  out  of  gear,  rest 
upon  a  pin  passing  from  side  to  side 
through  the  projecting  parts  of  the  bear- 
ing. A  mode  of  regulating  the  discharge 
from  each  pump  in  certain  definite  pro- 
portions exists  by  means  of  the  holes  in 
the  arms  c  c,  lo  either  of  which  the  links 
b  b  may  be  attached,  and  according  to 
the  distance  of  the  point  of  attachment 
from  the  pin  or  fulcrum,  will  be  the  pro- 
portionpte  discharge  of  the  pump. 

When  it  is  desired  to  preclude  the 
person  drawing  from  any  discretion 
upon  the  proportions  of  the  liquors  to  be 
supplied,  the  lever  may  be  secured  so  as 
to  engage  both  pumps  at  the  same  time, 
and  the  proper  mixture  only  can  then 
be  drawn — or  the  other  simpler  method, 
before  alluded  to,  may  be  employed. 


The  various  parts  admit  of  many  mo- 
difications, some  of  which  are  specified. 

Fig.  4,  is  a  plan  of  the  levers  c,  with 
their  socket  and  resting  pin. 


ON  THE  NECESSITY  fOR  AN  IMPROVED 
STATE  OF  PHILOSOPHICAL  NOMEN- 
CLATURE. 

Sir,— Matter  is  found  to  exist  under 
three  distinct  modifications  or  forms, 
viz.,  the  solid,  (concreie)  the  fluid,  and 
the  aeriform  (gaseous);  these  states  seem 
to  depend  upon  the  quantity  of  an  agent 
(to  which  chemists  have  given  the  name 
of  caloric)  which  enters  into  combination 
with  the  particular  substance.  Water 
affords  one  of  the  most  familiar  illus- 
trations of  these  changes,  in  its  three 
states  of  ice  (concrete),  water  (fluid),  and 
steam  (gaseous).  Both  analogy  and  ex- 
periment warrant  the  conclusion,  that 
every  particle  of  matter  is  subject  to 
thestf  modifications,  although  the  power 
and  kno'vledge  of  the  chemist  has  no 
cognizance  of  the  existence  of  many 
substances  in  all  its  three  states.  It  is 
the  ordinary  state  alone  with  which  we 
are  familiar,  and  which  is,  somewhat  im- 
properly, called  its  natural  state ;  hence 
some  substances  are  said  to  be  soli^^ 
others  fluid,  and  others  gaseous,  while  in 
truth  such  state  is  ilierely  the  result  of 
the  accident  of  the  moment. 

In  considering  the  action  of  substances 
one  upon  another,  their  changes  of  state 
have  scarcely  received  that  attention 
which  the  importance  of  the  subject  ac- 
tually deserves.  Although  it  is  possible 
that  under  every  modification,  the  mo- 
dus  operandi  is  the  same,  yet  being 
viewed  under  different  circumstances  by 
the  experimentalist,  terms  have  been  in- 
vented (or  accidentally  given)  to  express 
each ;  thus  the  action  of  concretes  upon 
each  other  forms  the  sciences  of  elec- 
tricity and  magnetism ;  of  concretes  and 
fluids,  galvanism ;  of  fluids  with  fluids, 
chemical  affinity;  &c.  The  action  of 
gases  on  each  other  when  understood 
will  furnish  a  new  science,  and  present 
to  us  new  powers  far  exceeding  tnose  of 
electricity,  magnetism,  or  galvanism,  a 
faint  idea  of^these  powers  may  be  in- 
ferred from  the  action  of  fulminates*  and 
of  oxyhydrogen  in  the  formation  of  water 
Whether  man  will  be  able  to  control  and 
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use  these  tremendous  powers,  is  a  prob- 
lem yet  to  be  resolved,  at  present  be  has 
but  extremely  imperfect  conceptions  of 
their  existence. 

It  is  to  me  a  matter  of  regret  that  phi- 
losophical language  is  so  imperfect  in 
the  terms  used  to  designate  the  actions  I 
have  alluded  to,  the  discoveries  that  are 
daily  making,  require  that  some  system 
be  adopted  expressive  of  Che  state  of  the 
substances  under  action,  whether  con- 
crete with  concrete,  concrete  with  fluid, 
fluid  with  gaseous,  &c. ;  in  any  adap- 
tation of  terms  I  would  suggest  that 
the  terminations,  logy,  graphy,  ism,  tic, 
or  any  other,  should  be  consistently  ap- 
plied. The  nomenclature  of  chemical 
terms,  though  requiring  modification, 
will  give  an  idea  of  what  I  deem  neces- 
sary by  these  observations. 

It  would  likewise  be  desirable  that 
some  prefix  or  termination  should  be 
chosen  to  express  the  state  of  a  body,  or 
to  speak  chemically,  indicative  of  the 
amount  of  caloric  which  it  has  in  com- 
bination, and  which  would  immediately 
express  whether  it  is  concrete,  fluid,  or 
gaseous.  Although  chemists  tell  us  that 
water  is  a  compound  of  oxygen  and  hy- 
drogen some  other  binding  agent  enters 
into  the  composition  differing  from  ca- 
loric, else  highly  rarefied  steam  and  oxy- 
hydrogen  in  simple  mixture,  would  be 
tne  same. 

Experimentalists  have  already  observed 
that  water  and  other  substances  have 
contrary  electrical  effects  according  to 
their  state,  thus  dry  ice  is  an  electric,  or 
non-conductor ;  while  water  is  an  elec- 
tric, or  conductor.  Wood  is  a  conduc- 
tor; baked  wood  a  non-conductor.  Char- 
coal is  a  conductor,  the  ashes  of  burnt 
charcoal  a  non-conductor.  These  changes 
arise  from  the  condition  of  the  body  at 
the  time,  whether  as  concrete,  fluid,  or 
gaseous,  or  from  the  combination  of 
these  states  in  other  bodies  with  the 
substances  operated  upon. 

If  the  chemist  could  perform  his  ex- 
periments in  a  perfect  vacuum,  many 
seeming  anomalies  would  be  explained, 
otherwise  he  has  the  most  subtle  and 
powerful  agents  (bodies  in  a  gaseous 
state)  entering  into  combinations  and 
thwarting  his  expectations. 
Yours  respectfully, 

A,  Peacock. 

February  S6, 1841. 

♦— 


NEW  THEOEY  OF  THE  UNIVERSE 
— FIRMAMENTAL  AND  ELECTRIC 
FLUIDS. 

Sir,— I  have  had  so  few  opportunities 
of  witnessing  experimente  on  electricity, 
that  it  is,  I  may  say  with  fear,  that  I  of- 
fer any  observation  on  it  to  the  public. 
Indeed,  I  could  not  do  so  if  I  were  not 
encouraged  by  an  opinion  of  Dr.  Far- 
raday's  mentioned  in  a  clever  paper  on 
the  subject  by  H.  Dirks,  Esq.,  page  520 
of  your  last  volume. 

In  accordance  with  the  "  New  Theory 
of  the  Universe,"  let  the  electric  fluid  be 
in  ever  so  small  or  large  a  quantity,  one 
part  of  it  must  be  in  a  different  state 
from  the  other,  owing  to  the  extreme 
elasticity  of  the  fluid,  since  one  part  hM 
the  pressure  of  this  firmamental  fluid 
only,  and  the  other  of  the  firmamental 
and  electric  fluids.  That  part  of  the 
fluid  which  is  most  compressed  would 
move  slower,  and  have  a  greater  ten- 
dency to  fall. 

Electricity  I  regard  as  the  most  power- 
ful opponent  of  the  firmamental  fluid, 
(as  may  be  exemplified  by  the  electric 
dynamic  cylinder  with  its  suspended 
magnet,)  mih  the  exception  of  solar  fluid 
andflre. 

Your  obliged  servant, 

E.  A.  M. 

February  25. 1841. 


NEW   POSTAGE   STAMPS— FORGING. 
AND   COPYING. 

Sir,— There  seems  to  be  a  great  una- 
nimity of  opinion  respecting  the  supe- 
riority of  the  new  postage  envelope  over 
the  ready  mulled  original,  now  happily 
withdrawn.  As  far  as  decent  taste  is 
concerned,  I  can  agree  with  the  general 
feeling  on  this  matter,  but  when  it  is 
considered  that  the  object  is  not  so 
much  to  *'  please  the  eye,"  as  to  prevent 
imitation,  I  do  not  hesitate  to  say,  that 
the  post  ofiice  authorities  are  very,  very 
far,  from  having  produced  a  satisfactory 
token  of  P  P. 

When  we  consider  the  extraordinary 
development  of  skill  in  the  arts  of  copy- 
ing, which  the  last  ten  or  twelve  years 
has  produced,  even  leaving  out  the  mo- 
dern and  all  powerful  electro-type  pro- 
cess, it  will  be  seen,  that  the  production 
of  a  really  inimitable  design  is  by  no 
means  an  easy  task.  By  the  transfer 
process  of  lithography  it  is  possible  to  re- 
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produce,  with  great  facility,  and  with  80 
mach  certainty,  as  almost  to  defy  detec- 
tion, copies  of  any  printed  subject ;  while 
the  skilful  operations  of  the  caster,  will 
produce,  witn  nearly  equal  facility,  ac- 
curate fac-similes  of  the  most  intricately- 
engraved  dies.  The  more  recent  dis- 
coveries in  ffalvano-plastics,  however, 
have  rendered  the  production  of  copper 
dies  from  any  subject  in  relief,  without 
any  intermediate  process,  a  more  easy 
and  more  certain  operation  than  even 
that  of  the  lithographic  artist. 

The  present  postage  stamps  are  of  two 
kinds,  the  "adhesive,"  printed  from  a 
flat-engraved  plate,  and  the  " envelope;*' 
printed  from  a  die  engraved  in  relief, 
whicb,while  it  gives  the  raised  profile,  &c. 
in  white,  stamps  the  table  with  a  colour- 
ed ink. 

From  what  has  been  already  ssdd,  it 
will  be  seen,  that  both  these  stamps,  by 
the  two  processes  I  have  mentioned,  can 
be  copied  ad  in/mituim,  I  fancy  no  litho- 
grapher's apprentice  would  admit  of  failure 
in  the  first — while  the  veriest  tyro  in  the 
electro-magnetic  process  would  hardly  be 
satisfied  until  he  had  mastered  the  se- 
cond. 

The  employment  of  first-rate  talent 
was  formerly  considered  to  afford  ade- 
quate protection  against  forgery,  but  this 
safeguard  is  thrown  down  by  the  pro- 
gress of  modern  science.  Forgery,  indeed, 
as  an  imitative  art,  is  now  nearly,  if  not 
altogether  extinct ;  instead  of  forging  an 
imUation — modern  rogues  will  reproduce 
exact  copies  of  the  original ! 

It  may  at  first  be  supposed,  that  this 
serious  state  of  things,  is  an  evil  with- 
out a  remedy,  but  this  is  not  altogether 
the  case;  for  although,  either  printing 
or  embossing  singly,  can  be  instantly 
and  easily  copied  a  judicious  combi- 
nation of  the  two,  throws  a  diffi- 
culty in  the  way  not  easily  to  be  sur- 
mounted. Thus,  if  a  very  intricate  de- 
sign, such  as  a  lace  border,  &c.,  were 
engraved  and  printed,  and  a  design  in 
relief  was  engraved  upon  an  embossing 
die,  and  struck  up  upon  the  partially 
printed  ground,  the  access  of  the  litho- 
graphic copyist  to  the  printed  portion  is 
cut  off;  because,  in  flatting  the  paper 
to  effect  the  transfer,  such  a  distortion 
of  the  parts  would  ensue,  as  to  render 
the  original  unavailing  for  the  purpose. 
So  that,  although  the  embossing  might 
be  copied,  the  effectual  imitation  of  the 


original  would  entail  the  trouble  and 
expense,  with  the  attendant  risk  of  de- 
tection, of  an  engraved  imitative  plate. 

The  trifling  value  of  the  postage 
stamps  would  never  remunerate  such  a 
process,  while  the  facilities  at  present 
aflforded,  do  hold  out  a  temptation  to 
the  dishonest  skilful  workman;  and 
when  we  reflect  upon  the  "  hot  haste" 
which  must  ever  pervade  all  the  ramifi- 
cations of  the  post  office  executive,  it  is 
but  too  probable  that  a  decently-executed 
counterfeit,  might — as  twice-used  stamps 
have  done — escape  such  vigilance  as  the 
circumstances  admit  of  being  used. 

That  a  slight  additional  expense  might 
be  incurred  at  the  Stamp  Office,  by  this 
mode  of  working,  is  but  of  little  im- 
portance; iustice  dictates,  and  humanity 
requires  tnat  every  possible  opening  to 
fraud  should  be  closed,  and  that  the 
sound  principle  of  preventing  imitation 
by  making  the  original  inimitable,  should 
be  applied  to  meet  all  the  exigencies 
which  modern  discoveries  have  given 
rise  to. 

It  will  be  manifest,  that  although  I 
have  confined  these  remarks  exclusively 
to  the  **  postage  stamps ;''  all  other  kinds 
are  open  to  the  same  objections,  and  it 
will  be  worth  while  for  "  those  whom  it 
may  concern,"  to  think  seriously  upon 
this  matter.  Having  called  public  at- 
tention to  the  circumstances,  1  leave  each 
party  to  adopt  such' measures  as  their 
several  cases  may  render  expedient. 
And  remain.  Sir, 

Yours  respectfully, 

Wm.  Baddbley. 

London,  March  5, 1641. 


WillTELAW   AND    STIRRAT'S    WHEEL. 

Sir, — I  have  watched  with  more  than 
ordinary  interest,  in  your  valuable  Ma- 
gazine, each  successive  notice  of  Messrs. 
Whitclaw  and  Stirrat's  water-wheel.  It 
is  an  ingenious  application  of  a  prin- 
ciple as  old  as  the  knowledge  of  hy- 
draulics. .  Merit  is  most  justly  due  to 
Mr.  Whitelaw  for  the  successful  appli- 
cation to  useful  purposes,  of  what  was 
heretofore  looked  on  as  a  mere  mecha- 
nical toy.  How  many  thousand  facts 
and  principles  are  at  this  moment  known 
to  the  world,  wanting  only  some  active, 
persevering,  and  monied  individual  to 
establish  their  utility  and  to  make  the 
rest  of  mankind  look  in  gaping  astonish- 
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ment,  and  exclaim  — "We  knew  that 
before."  Aye,  any  fool  could  make  the 
e^ff  stand  on  its  smaller  end  now. 

If  I  recollect  riffhtlv,  the  first  descrip- 
tion I  saw  of  Whitelaw's  water  wheel, 
the  water  was  allowed  to  flow  in  at  the 
top  of  a  hollow  shaft.  The  admission 
of^the  water  below  the  revolving  arms, 
fs  a  ji^reat  improvement.  The  weight  of 
a  hollow  shaft,  equalling  in  height  the'fall 
of  the  water,  must  be  immense,  espe- 
cially when  charged  with  water,  and  the 
friction  on  the  toe  spindle  must  be  very 
destructive.  Even  if  the  upper  end  of  a 
short  hollow  shaft  revolved  in  a  water- 
tight vessel,  the  pressure  of  the  water 
added  to  its  own  weight  must  soon  de- 
stroy the  toe  spindle  and  brass.  As  the 
water  is  admitted  below  the  revolving 
arms,  I  think  it  would  be  an  improve- 
ment ii  the  top  of  the-shaft  were  weighted 
with  a  globe  of  lead,  so  as  that  the  shaft 
would  counterbalance  the  upward  pres- 
sure of  the  water,  and  thus  destroy  a 
large  amount  of  friction.  I  do  not  ap- 
prove of  the  principle  of  working  the 
water-wheel  in  a  condensed  atmospnere, 
as  noticed  in  your  last  Magazine  (which 
I  receive  only  monthly).  I'he  remedy 
is  as  bad  as  the  disease.  The  condensed 
air  which  prevents  the  tail  water  from 
rising  in  the  air  vessel,  diminishes  the 
power  of  the  machine,  and  every  inch 
the  tail  water  rises  above  the  lips  of  the 
air  vessel,  by  so  much  is  the  effective 
elevation  of  the  head  water  lowered. 
Nay,  the  air,  under  a  deeper  air  vessel, 
might  be  so  condensed  as  to  balance  the 
downward  pressure  of  the  head  water, 
preventing  intirely  the  flow  of  water  from 
the  nozzles,  and  thus  the  machine  would 
be  stationary.  Where  tail  water  cannot 
be  occasionally  guarded  against,  I  would 
suggest  the  lifting  of  the  machine  above 
the  tail  water,  and  which  might  easily  be 
effected  by  a  lever  of  the  first  order,  to 
one  end  of  which,  the  brass  and  stuffing 
box  might  be  secured,  and  the  other  end 
depressed  or  raised  with  a  screw.  Thus 
the  air  vessel  might  be  dispensed  with, 
the  machine  being  equally  effective  with- 
out it,  and  the  attendant  could  at  all 
times  command  a  view  of  the  machine. 
In  a  word,  it  would  be  easily  comeatable. 

One  word  more.  Mr.  Mainwaring 
erected  a  hydraulic  engine  near  Whitby, 
on  the  principle  of  Watt's  steam  engine. 
An  air  vessel  near  the  cylinder  prevents 
the  percussion  of  the  water  at  the  closing 


of  the  valves.  The  level  of  the  head  of 
water  above  the  cylinder  is  170  feet. 
Now  will  some  of  your  ingenious  cor- 
respondents have  the  kindness  to  answer 
this  question  —  If  Watt's  cylindrical 
steam  engine,  be  more  effective  than 
Avary's  rotary  engine ;  why  not  Man^ 
waring's  cylindrical  hydraulic  engine,  be 
more  effective  than  Whitelaw's  rotary 
hydraulic  engine  ? 

T.L. 

Ardcath,  County  Meath,  Feb.  19, 1841. 

On  the  same. 

Sir, — ^When  people  begin  to  scold,  I 
cannot  help  suspecting  that  they  hav6 
some  other  object  in  view  besides  the 
attainment  of  truth,  no  matter  whether 
the  subject  of  dispute  be  politics,  reli- 
gion or  philosophy. 

Several  of  your  late  numbers  have  been 
occupied  with  angry  discussions  on  Con- 
densation of  Steam  and  Screw  Propeller^, 
(for  steam  carriages  on  common  roads 
seem  to  have  come  to  a  stand  still  of 
late ;)  very  little  to  the  edification  of 
your  readers  in  general.  What  do  the 
public  care  who  is  the  inventor  of  this  or  ^ 
that  ?*  What  we  want  is  a  clear  descrip^ 
tion  of  the  invention,  the  principle  on 
which  it  acts,  and  an  account  of  expe- 
riments made  with  the  new  machine  or 
instrument,  with  hints  for  its  further 
improvement.  I  have  read  a  great  deal 
about  the  screw  propellers,  but  never 
met  with  a  clear  exposition  of  the  prin- 
ciple on  which  they  act.  Is  it  not  nearly 
the  same,  whether  a  machine  acts  upon 
water,  or  water  upon  the  machine?  I 
read  long  ago  of  the  screw  being  used 
instead  of  a  water-wheel  to  work  a  mill, 
I  presume  it  was  not  found  to  answer. 
I  beg  to  ask,  why  ? 

We  have  now  Whitelaw  and  Stir- 
rat's  patent  improvement  on  the  old 
Barker's  Mill.  I  bought  their  pamphlet, 
hoping  to  find  something  of  the  prm» 
ciple  explained,  but  I  was  disappointed  ; 
there  is  a  great  deal  about  the  curvature 
of  the  arms,  and  other  matters  of  detail 
In  the  construction,  but  not  a  word  of 
the  principle.  This  is,  however,  given 
in  Ferguson's  Lectures  thus  :  "  If  there 
be  no  bole  in  the  trunk,  the  pressure  of 
the  water  would  be  equal  against  all 
parts  of  its  sides  within.  But,  when  the 
water  has  free  egress  through  the  holes^ 

•  The  more  the  pity  say  we.    Ed.  M.  M. 
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iu pressure  there  is  entirely  removed:  and 
the  pressure  against  the  parts  of  the  sides 
tohich  are  opposite  to  the  holes,  turns  the 
machine/'  Nov  from  this  it  \rou1d  ap- 
pear that  the  pressure  on  the  internal 
surface  of  the  arms  is  in  proportion  to 
the  height  of  the  water ;  and  the  power 
exercised  to  turn  the  mill  depends  on 
the  size  of  the  orifice  left  open  for  the 
exit  of  the  water,  and  the  amount  of 
pressure  together.  Would  it  not'  an- 
swer the  purpose  eaually  well  to  use  a 
cylinder  instead  of  Dent  arms,  and  to 
liaye  vents  for  the  water  in  the  circum- 
ference,  something  in  this  way;  where 


V  0  V  o,  are  the  vents,  as  many  as  you 
please;  and  the  water  flies  out  in  tan- 
gents ?  It  seems  to  be  ou  the  same  prin- 
ciple as  Avery's  Rotary  Steam  Engine, 
and  more  suited  to  bmaU  streams  having 
great  falls,  than  to  large  rivers  with  low 
falls. 

With  respect  to  steam  carnages  on 
common  roads,  I  have  long  thought 
that  they  never  can  be  made  to  work 
well,  without  very  large  wheel8>  say  10 
or  20  feet  in  diameter,  which  would  be 
frightful  looking  things  going  through 
the  country;  however,  I  think,  they 
might  be  made  sufl^cieutly  light,  on  the 
suspension  principle,  like  the  patent 
wrought  iron  wheels.  I  have  been  a 
reader  of  the  Mechanics*  Magazine  from 
its  commencement,  and  have  seldom 
troubled  it  with  my  notions.  Do  what 
you  please  with  these. 
Your  friend, 

Henry  Suacklbton. 

Moone  Mills,  BaUiiore,  Feb.  20, 1841. 


BUCKET    WHEEL     FOR    MAKING    THE 
MOST  OF  A  FALL  OF  WATER. 

Sir, — A  few  years  ago  I  was  induced 
to  make  a  series  of  experiments  upon 
the  value  of  water  as  a  moving  power, 
which  the  recent  account  of  Messrs. 
Whitelaw  and  Stirrat's  new  machine  has 
brought  to  mind.  I  had  a  large  model 
made  of  the  best  overshot  water-wheel, 
and  a  bucket-wheel,  of  which  the  ac- 
companying is  a  sketch.  The  length  of 
the  chain  was  exactly  eoual  to  the  cir- 
cumference of  the  oversnot  wheel,  with 
the  same  number  of  buckets.  After  nu- 
merous experiments,  I  found,  as  others 
had  done  before,  that  the  utmost  I  could 
get  out  of  the  overshot  wheel  was  70  per 
cent,  of  the  power  employed ;  while,  with 
the  bucket  wheel,  I  realized  95. 


The  apparatus  consisted  of  a  whed  W, 
with  an  octagonal  circumference,  around 
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which  a  chain  carrying  tho  buckets  B  B, 
passed,  each  holding  one  pound  of  water. 
P  represents  the  water  pipe.  The  distance 
from  A  to  D  was  equal  to  the  fall  of 
the  water. 

The  result  of  my  experiments  showed 
that  this  was  the  best  method  of  using 
water  as  a  motive  power,  and  not  a  very 
expensive  one.  Tho  wheel  may  be  4  or 
5  feet  in  diameter,  and  the  axle  as  long 
as  the  qiiantity  of  water  may  require. 
The  cham  may  be  of  strap  iron  2  feet 
long,  and  of  the  strength  required ;  they 
must  be  punched  exactly  alike,  with  a 
rod  passing  through  the  length  of  the 
bucket;  or  short  ones  would  do  pass- 
ing through  three  places  in  the  con- 
necting straps.  The  buckets  might  be 
made  of  deal,  with  beech  or  elm  ends, 
to  be  screwed  fast  to  the  iron  straps. 
Perhaps  sheet  iron  buckets  bent  to  the 
shape,  and  riveted,  would  answer  4}etter. 

A  throttle  valve  for  regulating  the  sup- 
ply of  water  from  the  pipe  P,  might  be 
acled  on  by  a  governor,  like  a  steam 
engine,  to  ensure  a  uniform  and  steady 
motion. 

I  beg  to  be  understood,  as  not  laying 
claim  to  this  plan  as  original,  but  merely 
bring  it  forward,  as  the  best  practical 
method  under  certain  circumstances,  of 
making  the  very  most  of  a  limited  fall  of 
water. 

I  am,  Sir, 

Your  obedient  servant, 

J.  Walker. 

Crooked  Lane,  February  26, 1641. 


SOLUTION  OF  THE  2ndMATHBMATICAL 
QUESTION. — BY  MR.  ROBERT  HACK- 
SHAW,  OLOUCBSTER-PLACB. 

Sir, — In  order  to  test  the  rule  (which 
we  have  investigated  below)  we  shall 
suppose  the  day  to  be  May  10th,  1841. 
The  sun's  rising  declination  on  that  day 
at  Greenwich  is  17°  34'  1"  N,  and  assum- 
ing the  mean  horizontal  refraction  to  be 
33',  bv  the  ordinary  process  of  calcula- 
tion the  apparent  and  mean  time  of  sun 
rising  at  Greenwich  on  that  day  will  be 
4h  22»  14»  and  4**  IS"  26«  A.M.  respect- 
ively. Hence,  the  apparent  time  of  sun 
rising  at  Greenwich  on  May  10th  being 
4h  22«  14"  A.M.  It  is  required  to  deter- 
mine by  some  short  rule  the  apparent 
and  mean  time  of  sun  rising  at  some 
other  place,  say  Aberdeen. 


Investigation  of  the  RiJe. 

If  refraction  is  left  out  of  the  question 

the  apparent  time  of  rising  is  expressed 

by  the  equation  cos.  P  =  tan.  L  tan.  D, 

where  P  is  the  time  (or  polar)  angle,  L 

the  latitude  of  the  place,  and  D  the  rising 

declination. .   Now  suppose  \J  to  be  the 

latitude  of  another  place,  not  differing 

much  from  the  former  in  longitude,  so 

that  the  rising  and  setting  declination 

are  nearly  equal ;  then,  cos.  F  =  tan.  L 

tan.  D,  hence  cos.  P :  cos.  F: :  tan.  L  tan. 

D  :  tan.  L'  tan.  D  : :  tan.  L  :  tan.  U. 

„  TV      tan.  L'  COS.  P  _  ^  . 

Hence,  cos.  F=  — := =  cot. 

ton.  L 

L  ton.  L'  COS.  P,  which  is  the  rule  we 

proposed  to  investigate. 

Caleutation. 

The  latitude  of  Greenwichis  51°  28'  39" 

N.,  and  Aberdeen  57°  8'  58"  n.,  whence, 

L  =  51°  28'  39*  cot  9.900965 

L'=:57      8    58  tan.  0.189965 

P  =    4'*  22"  14"  cos.  9.6 16755 

F=   3    57  19  COS.  9.707675 
Hence,  by  the  approximate  rule,  the  ap- 
parent and  mean  time  of  sun  rising  at 
Aberdeen    on    May    10th,    1841,    are 
Z^  57"  19'  and  Z^  53"  31*  respectively. 

We  have  calculated  the  apparent  and 
mean  time  of  sun's  lising  at  Aberdeen 
for  May  10th  by  the  common  method, 
and  find  them  to  bs  3^  57"  40'  and 
3^  53'"  52%  hence,  in  this  case  the  ap- 
proximate rule  gives  the  time  of  sun  ris- 
ing within  21  seconds  of  the  truth,  or  it 
is  true  to  the  nearest  minute. 

As  a  second  example,  suppose  the 

place   is    Dorpat,    whose    latitude    i« 

58°  22'  47"  N.,  and  long.  26°  43'  45"  B. 

L  =  51°  28'  39"  cot.  9900956 

L'=58   22  47    tan.  0.210636 

P  =   4^  22"»  14'  cos.  9.616755 


F=:  3  50  38  COS.  9728346 
Hence,  by  the  approximate  rule  the  ap- 
parent and  mean  time  of  sun  rising  at 
Dorpat,  on  May  10th,  1841,are  S**  60*  38" 
and  3"*  46"  50*  a.m.  respectively.  We 
have  calculated  also  by  the  common  me- 
thod the  times  for  the  above  example, 
and  find  them  to  be  3''  51"  24'  and 
3h  47m  351^  i^i^j  )^gfe  (}|Q  approximate 

rule  gives  the  required  times  within  less 
than  one  minute  of  the  truth,  although 
the  difference  of  longitude  between  the 
two  places  is  26°  43'  45". 

R.H. 
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Sir,— The  abore  is  a  plan  I  have  adopt- 
ed for  scarfing  timber,  which  I  believe 
has  nerer  been  used  by  anv  one  else; 
you  will  perceive  it  is  upon  the  orinciple 
of  the  arch,  and  when  a  sound  abutment 
can  be  obtained,  it  will  only  require  a 
small  bolt   in    the    centre  to  couple 


the  two  pieces  together.  Should  you 
think  it  worthy  a  place  in  your  Maga- 
zine, you  will  oblige  by  inserting  the 
same. 

I  am  your  obedient  servant, 

John  Combbs,  Archt. 
Imperial  Saw  Mills,  City  Road* 


perry's  double  patent  filter  inkstand. 


We  took  occasion  in  our  32nd  volume  (p. 
888)  to  speak  in  commendatory  tenns  of 
Messrs.  Perry  and  Cc's  very  beautiful  and 
philosophical  Patent  Filter  Inkstand.  Twelve 
months  subsequent  expeiience  has  fully  jus- 
tified all  the  encomiums  we  then  passed  upon 
that  contrivance,  and  it  was  witn  consider- 
able delight  we  recently  became  acquainted 
with  the  still  ftrther  improvement  which 
Messrs.  Perry  and  Co.  nave  introduced 
into  this  excellent  instrument 

Aa  originally  constructed,  the  filtered  ink 
was  forced  up  into  the  dipping  cup,  by 
turning  a  screw  which  caused  the  descent  of 
the  piston  of  a  small  air  pump ;  the  improve- 
ment consists  in  fitting  a  neat  cover  to  the 
dipping  cup,  which  is  attached  to  a  cranked 
lever  working  the  piston ;  so  that  the  very 
act  of  raising  the  cover  causes  a  fiow  of  ink 
into  the  dipping  cup,  which  the  closing  of 
the  cover  agun  returns  into  the  body  of  the 
inkstandT  Any  tiling  more  ingenious  in 
idea,  or  more  perfect  in  its  practical  opera- 


tion, can  hardly  be  imagined.  By  this  novel 
and  scientific  arrangement,  a  supply  of  ekar 
fluid  ink  is  presented  in  the  dipping  cup,  by 
merely  lifting  the  lid ;  while  shutting  it  down 
again  withdraws  it,  in  which  state  it  can 
never  overflow,  whatever  changes  of  temper- 
ature it  mav  be  exposed  to,  and  is  at  the 
same  time  admirablv  protected  from  evapora- 
tion, dust,  and  all  other  injuries,  in  any 
climate. 

As  soon  as  the  inkstand  is  filled,  it  is 
readv  for  use,  and  will  continue  to  give  a 
regular  daily  supply  of  clear  ink  for  many 
months.  For  tms  iniprovement  we  are  in- 
debted to  Mr.  T.  B.  Daft  (the  original  pa- 
tentee) whose  recenUy  enrolled  specification 
we  noticed  in  our  918th  number. 

As  the  invention  in  its  present  highly 
improved  form,  is  the  subject  of  two  patents, 
Messrs.  Perry  and  Co.  have  given  it  the  sig- 
nificant appellation  of  the  Double  Patent 
Perryian  Filter  Inkstand. 


HOWARD  AND  SYMINGTOM'S 

Sir,— As  a  final  reply  to  Mr.  Howard,  I 
have  merely  to  observe,  that  I  leave  it  to 
your  readers  to  decide  who  has  been  the  most 
uncourteous,  or  who  the  most  candid,  during 
this  lengthened  controversy — seeing  that 
Mr.  Howard  has  ventured  to  make  assertions 
iiyiudims  to  the  reputation  of  my  invention— 


system  of  condensation. 

upon  the  authority  of  a 'heading  Director," 
tine  nomine, — while  I  have  either  referred  to 
**  tangible  documents,"  or  given  the  names  of 
parties  disproving  ths  misrepresentations  of 
Mr.  Howard  and  his  nameless  friend. 

I  really  cannot  help  expressing  my  Admi- 
ration of  the  high  opinion  Mr.  Howard  en- 
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tertaans  of  himself.  Bnt  does  he  really  sup- 
pose that  his  mere  ipse  dixit  will  be  taken 
byUie  public  in  a  matter  where  the  authority 
is  questionable?  I  contend  that,  having 
made  the  opinion  of  the  "  leading  Director' 
public,  in  justice  he  is  called  upon  to  bring 
that  gentleman  forward  from  the  *'  nrivacy," 
in  w^ch  he  has  been  pleased  to  shelter  him- 
self, or  confess,  that  in  his  haste  they  have 
misunderstood  each  other.  I  conclude  this 
correspondence  (resolved  not  to  resume  it, 
unless  Mr.  Howard  acts  with  more  candour,) 
with  suggesdoff  the  propriety  of  considering 
whether  it  be  the  proper  method  of  treating 
a  scientific  Question,  to  attempt  to  bolster  up 
any  particular  views  with  the  preconceived 
opmions  of  nameless  authorities. 

Assuring  Mr.  Howard,  that  I  have  felt 
too  much  amused  with  his  attacks  to  lose 
my  temper,  I  would  advise  him,  if  he  wishes 
in  future  to  avoid  scratches  from  "honest 
truth,"  to  use  lets  violent  means  than  stoiie 
throwing,  of  intruding  upon  "  his  privacy.*' 

I  ajU,  Sir,  your  most  obedient  servant, 
Wm.  Symington. 

Wangye  House,  March  3,  1841. 


NEW   FLEET    OF   STEAM    FRIGATES. 

The  first  of  the  steam  frigates  now  being 
constructed  under  contract  with  her  Majesty's 
Government  for  the  Royal  West  India  Mall 
Steam  Jacket  Company,  was  launched  from 
the  building  yard  of  Messrs.  K.  Duncan  and 
Co.,  of  this  place,  on  Thursday  last,  at  two 
o'clock.  As  the  precursor  of  a  more  gigantic 
system  of  intercolonial  steam  navigation  than 
has  ever  before  been  seen,  the  success  of  this 
vessel  has  been  looked  forward  to  with  much 
more  anxiety  than  any  other  launch  that  has 
taken  place  for  a  long  time.  Although  her 
size  is  much  greater  than  that  of  any  other 
ship  ever  constructed  in  this  part  of  the 
world,  yet  the  correct  judgment  which  has 
presided  over  her  proportions,  and  the  fine 
taste  for  which  her  builders  are  so  justly 
famed,  have  left  no  appearance  either  of 
clumsiness  or  unwieldiness  about  her  shape, 
which  is  as  gleeful  and  elegant  as  that  of 
the  smallest  clipper  on  the  river.  At  the 
appointed  hour,  she  slid  gently  along  the 
ways,  and,  descending  slowly  and  gracefully, 
todL  her  place  on  the  waters.  She  was  found 
to  float  precisely  on  even  keel,  and  within 
half  an  mch  of  the  anticipated  draught  of 
water ;  and  stood  up  so  stiffly,  that  although 
her  masts  were  standing,  and  not  a  pound  of 
ballast  in  the  hold,  she  remained  perfectly 
erect  in  the  water,  in  opposition  to  all  the 
efforts  of  a  crowd  of  men  on  board,  and  to 
the  force  of  a  strong  N.W.  breeze  striking 
directly  on  her  broadside.  She  was  appro- 
priately named  the  Clyde^  and  gives  every 
promise  of  sustaining  the  high  character  of 


the  builders  and  engineers  of  that  river  whose 
name  she  bears. 

The  Clyde  is  the  first  of  the  fourteen 
frigates  of  equal  dimensions  now  in  progress 
of  construcuon  for  the  Royal  Mail  Steam 
Packet  Company.  They  are  all  designed  to 
perform,  in  tmie  of  peace,  the  service  of  mul 
packets  to  and  among  the  West  India 
Islands,  and  fully  armed  with  the  heaviest 
ordnance,  to  act  as  war  frigates  when  re- 
quired by  Government  for  that  purpose. 

Thus  the  country  will  be  doubly  served  ; 
and  while  it  pays  to  the  Company  £240,000 
per  annum  for  the  transport  of  mails,  it  will 
defray,  by  the  same  payment,  the  annual 
charges  of  the  largest  and  most  powerful 
steam  fleet  in  the  world.  These  vessels  are 
all  of  similar  dimensions,  having  a  capacity 
of  about  1,500  tons  each,  with  steam-engines 
of  about  500  horse  power.  The  aggregate 
fleet  wUl  thus  consist  of  21,000  tons,  and 
7,000  hMrses  power. 

The  sound  judgment  which  has  guided  the 
Dii«ctora  of  this  Company  in  the  outset  of 
their  undertaking  appears,  as  far  as  thev 
have  yet  gone,  fully  to  jvstify  the  trust  which 
Government  has  reposed  in  them,  and  to 
merit  our  confidence  in  their  future  discre- 
tion. So  far  as  the  construction  of  their 
fleet  is  coucemed,  they  appear  to  have  fol- 
lowed the  soundest  advice. 

Hie  subject  of  ocean  steam  navigation  is 
as  yet  comparatively  new.  The  Great  Wes- 
tern, British  Qwecn,  President,  Liverpool^  and 
the  Halifax  packets,  arc  our  only  examples 
of  British  ocean  steamers ;  but  of  all  these,  it 
is  matter  of  notoriety  that  the  only  success- 
fully constructed  ships  are  the  Great  Western 
and  the  Halifax  steamers— the  others  serving 
as  beacons  to  be  avoided,  rather  than  as 
examples  to  be  followed.  Now  the  sound- 
ness of  the  plans  which  the  West  India  Di- 
rectors have  followed,  may  be  judged  by  this, 
that  their  vessels  are  almost  exactly  of  the 
proportions  of  the  Great  Western,  and  of  the 
shape  and  construction  of  the  Halifax  ships, 
with  this  difference  only,  tliat  they  are  larger 
than  the  Great  Western  or  Halifax  vessels, 
and  have  a  greater  proportional  breadth  of 
beam,  to  enable  them  to  carry  their  arma- 
ment of  heavy  guns  on  deck,  while  they  have 
also  a  roomy  spar  deck  for  giving  the  air 
and  accommodation  so  desirable  in  a  warm 
climate. 

Neither  in  their  ships  nor  their  engines  do 
this  Company  appear  to  have  been  led  into 
the  experiment  of  any  new  and  idle  schemes 
or  dangerous  novelties.  They  have  adopted 
the  plain  old  lever  engines,  and  ordinary 
boilers,  as  constructed  by  the  most  ex- 
perienced eugineers. 

It  is  to  be  hoped  that  the  same  principles 
will  continue  to  guide  the  Company  in  all 
their  arrangementa,  and  tliat  system  of  in- 
tercolonial communication  wMch,  like  the 
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Halifiix  system,  was  planned  by  our  country- 
man, Mr.  Macqueen,  will  be  attended  witli 
beneficial  results  to  the  Company  itself,  and 
io  the  country  at  large. 
*  In  what  we  have  said  of  the  construction 
of  the  ships,  we  will  be  understood  as  speak- 
ing only  of  those  few  which -we  have  seen; 
but  we  take  it  for  granted  that  in  all  the 
great  points  of  construction  they  are  similar 
to  each  other.  It  is  well  known  that  difierent 
builders  and  different  districts  of  the  country 
have  different  modes  of  construction :  thus 
the  Clyde,  which  has  just  been  launched  by 
Mr.  Duncan,  may  be  supposed  to  resemble 
most  the  Britannia,  Halimx  ship,  of  which 
he  was  the  builder :  while  the  ships  building 
by  Mr.  Paterson,  at  Bristol,  may  be  supposed 
to  resemble  more  the  Oreat  IKc»/cr»»,  of  which 
he  was  the  tonstructor ;  and  the  ships  build- 
ing on  the  Thames  may  be  conceived  to  par- 
take of  the  bonstruction  of  the  Seiostris,  which 
was  the  chef  d*ttiivre  of  Mr.  Pitcher.  These 
varieties,  while  they  will  not  interfere  with 
the  efficiency  and  uniformity  of  the  fleet,  will 
give  the  means  of  determining  many  im- 
portant points  in  naval  construction,  and  will 
enable  comparative  trials  to  be  made  with  an 
accuracy  never  before  attained.  Thus,  four 
of  these  ships,  which  are  being  constructed 
in  our  own  harbours,  under  the  direction  of 
Mr.  Scott  Russell,  of  Messrs.  Caird  and  Co., 
are  all  to  have  engines  so  perfectly  identical 
with  each  other  that  every  part  of  one  engine 
will  fit  with  accuracy  any  of  the  four  pairs 
of  engines ;  and  as  these  are  to  be  placed  in 
ships  built  severally  by  Messrs.  Duncan, 
Wood,  and  Thomson,  any  slight  peculiarities 
in  the  forms  of  these  four  vessels  will  be  most 
accurately  tested;  and  as  these  four  ships  are 
formed  upon  the  principles  so  much  approved 
of  on  the  Clyde,  while  the  others  are  con- 
structed more  on  the  English  plans,  the  value 
of  the  two  systems  will  be  conclusively  as- 
certained. 

Besides  these  four  ships,  there  are  two 
others  being  built  on  the  Clyde,  by  Mr. 
Scott  and  Mr.  MacMillan,  with  engines  of 
Messrs.  Scott,  Sinclair,  and  Co. :  one  at 
Leith,  by  Mr.  Menzies,  and  one  at  Cowes.  by 
Mr.  \Vhite,  to  receive  engines  from  Mr. 
Bury,  of  Liverpool ;  four  building  by  Mr. 
Pitcher,  of  North  Fleet,  on  the  Thames,  are 
to  have  engines  by  Messrs.  Maudsley  and 
Messrs.  ^filler;  and  two  building  by  Mr. 
Paterson,  at  Bristol,  are  to  have  engines  by 
Messrs  Acramans,  of  that  port  Thus  the 
merits  of  the  most  eminent  steam  ship  con- 
structors are  placed  in  the  closest  competi  • 
tion,  and,  in  tiieir  mutual  rivalry,  the  Mail 
Company  possesses  a  sure  guarantee  for  the 
excellence  of  their  fleet 

If  we  may  be  allowed  to  judge  by  the 
specimen  we  have  seen  in  the  Clyde — the 
first  of  the  fleet — such  correctness  of  propor- 
tion, such  beauty  of  mould,  such  sound  ma- 


terial, and  so  substantial  fSsstenings,  have 
Irarely,  if  ever,  been  combined  to  an  equal 
degree,  as  in  the  frigates  of  the  Royal  Midi 
Steam  Packet  Company. — Greenock  Adver^ 
tiser.  *       ; 


SULPHURETTED   HYDROGEN   EVOLVED  BY 
SALT  WATER. 

The  Lords  of  the  Admiralty  lately  trans- 
mitted to  Professor  Daniell,  of  King's  Col- 
lege, eight  bottles  of  water  taken  un  !n  the 
rivers  and  on  the  coasf  of  Africa,  witli  a  Re- 
quest that  he  would  analyze  them  and  report 
as  to  their  effects  on  the  copper  sheatiiing  of 
ships,  of  which  they  were  ibund  to  be  es- 
pecially destructive.  "With  the  immediate 
object  of  the  inquiry  we  shall  not  concern 
ourselves,'  but  some  very  curious  and  unex- 
pected results  came  out  incidentally,  tending 
to  show  the  probable  cause  of  the  miasma, 
which  has  such  destructive  influence  on  that 
coast — ^results  especially  interesting  at  this 
moment,  when  the  Niger  Expedition  is  just 
about  to  leave  our  shores — "The  most  re- 
markable circumstance,"  says  Ptofbssor 
Daniell,  "  disclosed  by  ihc  anadysis  of  these 
waters,  is  the  strong  impregnation  of  the 
majority  of  them  with  sulphuretted  hydh)- 
gen ;  which,  in  the  case  of  the  water  from 
Lopez  Bay,  amounts  to  almost  as  ihuchjger 
gallon  as  in  the  Harrowgate  waters.  The 
proportions  of  the  saline  contents  do  not  dif- 
fer materially  from  those  which  are  usually 
found  in  sea  water.  The  extraordinary  pre- 
sence of  this  gas  would  naturally '  lead  at 
first  to  a  suspicion  that  it  might  arise  from 
some  change  which  had  taken  place  in  the 
waters  after  they  had  been  bottled,  from  the 
decomposition  of  some  animal  or  vegetable 
substance,  but  this  suspicion  is  inconsistent 
with  facts.  On  the  other  hand,  it  is  diflicult 
to  conceive  how  such  a  striking  and  import- 
ant fact  as  the  impregnation  of  the  waters 
of  the  ocean,  upon  such  a  long  line  of  coast, 
with  this  deleterious  gas,  could  so  long  have 
escaped  observation.  It  is  highly  desirable 
in  many  points  of  view,  that  its  existence 
should  be  substantiated,  and  the  limits  of  the 
phenomenon  both  along  the  coast  and  in  the 
ocean,  ascertained  by  further  evidence.  Its 
effects  upon  the  copper- sneathing  of  ships 
cannot  fail  to  be  highly  injurious,  and  a 
question  of  still  higher  interest  even  arises, 
whether  this  deleterious  gas  may  not  con- 
tribute to  the  well-known  unhealthiness  of  the 
coasts,  from  which  these  waters  are  taken. 
Upon  searching  for  evidence  of  a  similar 
phenomenon  having  been  observed  before,  I 
have  found  in  the  Philosophical  Transactions 
for  1839,  a  memoir  of  the  late  Dr.  Marcet, 
"  Tlie  specific  gravity  and  temperature  of 
sea-waters,  in  different  parts  of  the  ocean, 
and  in  particular  seas,  with  some  account  of 
heir  siOine  contents."    Out  of  sixteen  spe- 
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cimens  which  he  examined,  he  found  one 
which  was  brought  by  Captain  Hall  from  the 
Yellow  Sea,  in  the  Clunese  Ocean,  which  from 
the  account  which  he  has  given,  must  probably 
have  been  as  highly  charged  with  sulphuret- 
ted hydrogen,  as  those  which  I  have  just  ex- 
amined from  the  coast  of  Africa;  and  he 
observes,  *'  there  is  something  in  the  deve- 
lopment of  sulphur  in  sea- water,  which  is  by 
no  means  well  understood.'*  He  also  noticed, 
that  a  specimen  brought  by  Mr.  Schmidt- 
meyer,  going  to  South  America,  from  latitude 
l(r  5(/  nordi,  longitude  24''  26'  west  had  an 
hepatic  smell,  and  had  blackened  the  bottle 
in  which  it  was  contained.  If  the  existence 
of  this  curious  phenomenon  should  be  con- 
firmed, the  origm  of  the  sulphuretted  hy- 
drogen will  pro^bly  be  found  to  be  the  same, 
as  that  of  the  same  gas  in  various  saline 
lakes  in  different  parts  of  the  world,  from 
which  trona  or  natron  is  derived.  The  mud 
of  the  Lonar  Lake  in  India,  of  a  lake  near 
Maracaybo,  in  South  America,  and  of  similar 
lakes  on  the  north  of  Africa,  are  all  found  to 
be  thus  impregnated.  The  sulphuretted  hy- 
drogen thus  adhering  to  the  clay,  has  been 
supposed  to  be  derived  from  volcanic  sources, 
but  Mr.  Malcolmson,  in  an  able  memoir 
lately  printed  in  the  Geological  Transactions, 
says,  that  he  has  observed  *  the  same  pheno- 
menon in  the  salt  water  inlets,  along  the 
Indian  coast,  wherever  the  bottom  contained 
argillaceous  and  carbonaceous  matter;'  and 
he  ascribes  the  effect  to  '  the  decomposition 
of  the  sulphates  in  the  water  by  the  carbon, 
and  the  clay  only  prevents  its  passing  off 
into  the  air,  or  mixing  with  the  water,  by 
the  power  of  adhesion.  The  subject  is  fuU 
of  interest,  both  in  a  practical  and  scientific 
point  of  view,  and  well  worthy  of  investiga- 
tion." In  a  subsequent  Report,  on  additional 
specimens,  Professor  Daniell  observes : — "  It 
is  impossible  not  to  speculate  upon  the  origin 
of  the  deleterious  gas,  which  has  now  been 
proved  to  impregnate  the  waters  upon  the 
Western  Coast  of  Africa,  in  such  enormous 
quantities,  through  an  extent  of  more  than 
sixteen  degrees  of  latitude.  It  appears  to 
roe,  that  there  are  only  two  sources  to  which 
it  can  with  any  probability  be  referred, 
namely,  submarina  volcanic  action,  in  which 
case  its  evolution  might  be  considered  direct 
or  primary ;  and  the  reaction  of  vegetable 
matter  upon  the  saline  contents  of  the  water, 
in  which  case  it  would  be  secondary.  The 
probability  of  a  volcanic  origin  is,  I  think, 
small,  from  the  absence,  I  believe,  of  any 
other  indications  of  volcanic  action,  and 
from  the  great  extent  of  the  coast  along 
which  it  has  been  traced.  What  is  known 
of  the  action  of  vegetable  matter  upon  the 
sulphates,  and  the  immense  quantities  of  ve« 
getable  matter  which  must  be  brought  by 
the  rivers  within  the  influence  of  the  saline 
matter  of  the  sea,  renders'  on  the  contrary. 


the  second  origin  extremely  probable.  De- 
caying vegetable  matter  abstracts  the  oxygen 
from  sulphate'  of  soda,  and  a  sulphuret  of 
sodium  is  formed.  This  again  acting  upon 
water  decomposes  it,  and  sulphuretted  hy- 
drogen is  one  of  the  products  of  the  decom- 
position. You  will  perceive  that  there  is^  a 
large  proportion  of  the  sulphates  in  the  dif- 
ferent specimens  of  water  which  have  been 
analyzed,  and  tiiere  can  be  littie  doubt,  I 
imagine,  that  extensive  mud  banks  must  be 
formed  at  the  mouths  of  most  of  the  rivers 
on  the  western  coast  of  Africa,  within  the 
tropics,  consisting  chiefly  of  vegetable 
detritus  in  the  exact  state  which  is  most 
favourable  to  the  action  which  I  have 
described.  This  view  rests  upon  experimental 
evidence,  and  upon  considerations  of  great 
cogency,  derived  from  the  unhealthiness  of 
certain  well-known  situations  in  which  de- 
caying matters  from  tropical  vegetation  are 
brought  into  contact  with  sea-water.  I  feel 
more  than  ever  convinced,  jthat  the  evolution 
of  sulphuretted  hydrogen  is  intimately  con- 
nected with  the  unhealthiness  of  such  sta- 
tions. When  this  matter  was  first  brought 
under  my  consideration,  I  was  surprised  that 
the  nauseous  smell  which  must  necessarily 
be  evolved  from  water  impregnated  with  this 
gas,  at  so  high  a  temperature  as  that  of  the 
equlnoxial  regions,  had  not  been  noticed.  I 
have  in  consequence  turned  to  some  of  the 
accounts  of  the  late  travels  in  Africa,  to  seek 
for  evidence  upon  the  subject;  and  in  the 
narrative  of  an  expedition  into  the  interior  of 
Africa,  by  the  river  Niger,  by  Macgregor 
Laird,  and  R.  A.  B.  Oldfield,  I  found  the 
following  important  observations :  *  The  prin- 
cipal predisposing  causes  of  the  awful  mor- 
tality, were,  in  my  opinion,  the  sudden  change 
from  the  open  sea  to  a  narrow  and  winding 
river,  the  want  of  the  sea  breeze,  and  the 
prevalence  of  the  deadly  miasma,  to  which  we 
were  nightiy  exposed  from  the  surrounding 
swamps.  The  horrid  sickening  ttench  of  this 
miasma  must  be  experienced  to  be  conceived : 
no  description  of  it  can  convey  to  the  mind 
the  wretched  sensation,  that  is  felt  before  and 
after  daybreak.  In  those  accursed  swamps, 
one  is  oppressed  not  only  bodilv  but  men- 
tally, with  an  indescribable  feeling  of  hea- 
viness, languor,  nausea,  and  dlgust,  which 
require  a  considerable  eflbrt  to  shake  off.' 
Now,  these  observations  were  made  in  the 
very  locality  from  which  some  of  the  first 
waters  which  I  examined  were  taken,  and 
nothing  more  is  wanting  to  identify  the  cause 
of  the  rapid  decay  of  the  ship's  copper  with 
that  of  the  mortality  of  the  climate.  It  baa 
been  experimentally  found,  that  so  small  a 
mixture  as  a  fifteen  hundredth  part  of  sul- 
phuretted hydrogen  in  the  atmosphere,  acta 
as  a  direct  poison  upon  small  animals,  and 
the  sensations  of  languor  and  nausea,  de- 
scribed by  Mr.  Laird^  are  exactly  those  which 
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have  been  experienced  by  persons  wbo  have 
been  exposed  to  the  deleterious  influence  in 
small  quantitiet.  The  peculiar  unhealthi- 
ness  of  mangrove  swamps  in  All  parts  of  the 
world,  I  have  little  donbt,  arises  Arom  that 
tree  requiring  salt  water  for  its  growth,  and 
iu  decaying  foliage  being  thus  brought  into 
immediate  contact  with  Sie  sulphates.  The 
hypothesis  also  agrees  with  the  fact,  (which 
I  believe  has  been  established,)  that  the  un- 
healthiness  of  such  situations  does  not  ex- 
lend  to  any  considerable  distance  from  ^e 
sea.' ' — Athenaum, 


abstracts  of  specifications  of  english 
fatents  recently  enrolled. 

Joseph  Lockett,  op  Manchester,  En- 
graver,/or  certain  improvementt  in  manu- 
faeturingf  preparing,  and  engraving  eylindert, 
roliert,  or  other  surf  aces,  for  printing  or  em- 
hotting  calicoet  or  other  fabrict.  Petty  Bag 
Office,  Feb.  27, 1841. 

The  patentee  in  this  case,  is  one  of  the 
most  extensive  engravers  for  calico  printers, 
and  the  improvements  sought  to  be  monopo- 
lized by  his  patent,  consist  in  the  applica- 
tion of  the  electro-magnetic  precipitation  of 
copper  to  the  purposes  of  his  trade. 

In  order  to  form  a  cylinder,  a  shaft,  or 
mould  is  taken  of  the  size  required,  which 
may  be  a  conductor  and  form  part  of  the 
finished  cylinder,  or  it  may  be  a  non-con- 
ductor, and  removed  from  the  cylinder  after 
it  is  completed.  This  shaft  being  immersed 
in  a  solution  of  copper  is  connected  with  the 
positive  wire  of  a  voltaic  apparatus.  A  sur- 
face of  metal,  from  which  the  cylinder  is  to 
be  formed,  is  placed  in  the  vessel  touching 
the  shaft,  which  metal  is  connected  with  the 
negative  pole  of  the  battery,  by  the  action  of 
which  the  cylinder  is  formed. 

The  patentee  also  explains  a  method  by 
which  he  erases  any  desired  portions  of  en- 
graved plates  or  cylinders,  by  filling  up  the 
engravings  on  such  parts  with  metaL  Those 
portions  of  the  plate  or  cylinder  that  are  to 
remain  unaltered,  are  protected  by  coating 
them  with  a  suitable  varnish.  The  parts  to 
be  erased  are  to  be  thoroughly  cleansed  with 
diluted  nitric  acid  (one  part  nitric  add  to 
twenty  parts  of  water)  and  are  then  filled 
up  bv  precipitating  copper  upon  them  by 
the  electro-magnetic  process. 

After  the  cyunders  have  been  formed  in 
this  maimer,  they  are  finished,  by  having  a 
smooth  and  true  surface  given  them  by 
means  of  rotary  files  or  cutters  turned  by 
suitable  gearing. 

The  claim  is  to  the  application  or  use  of 
the  principle,  force,  or  power  of  galvanic  or 
voltaic  electricity,  for  the  purpose  above 
described  only ;  and  also  the  rotary  cutting 
or  taming  apparatus,  subsequently  employed 


upon  rollers  or  cylinders  so  manufactured  or 
prepared. 

William  Church,  of  BiRMiNOHAif,  Ci- 
vil £NOiNEER,/or  tiiiprooem«iif«  infatieningt 
applicable  to  wearing  apparel,  and  in  appara-' 
tut  for  making  the  tame ;  and  alto  in  the 
method  of  preparing  the  artielet  for  tale. 
Petty  Bag  Office,  Feb.  27, 1841. 

The  fastenings  applicable  to  wearing  appa- 
rel herein  referred  to,  are  spring  hooks  and 
eyes.  The  improvement  consists  in  con- 
tracting the  beak  of  the  hook,  but  leaving 
a  sufficient  opening  in  that  part  which  is 
occupied  by  the  spring  tongue,  so  as  to  allow 
room  for  its  playing  freely.  That  part  of 
the  eye  which  is  to  be  between  the  beak  of  the 
hook  and  its  spring  tongue  is  made  straight 
and  rounded  while  the  other  parts  are  flat- 
tened. 

Another  improvement  consists  in  the  sub- 
stitution of  a  sort  of  staple  formed  of  a  piece 
of  wire,  for  ordinary  loops  or  eyes  which  is 
to  be  used  in  lieu  of  them  in  connection 
with  the  hooks. 

The  method  of  preparing  these  articles  for 
sale  relates  to  the  preparation  of  cards  to 
receive  the  hooks  and  eyes  by  piercing 
them  for  the  purpose  of  forming  loops 
within  which  they  are  held. 

This  is  done  by  means  of  a  pair  of  dies, 
which  cut  the  card  and  at  the  same  time 
raise  the  loop;  a  pair  of  hooks  and  eyes  are 
slipped  into  each  loop  and  there  held,  by 
which  means  the  present  method  of  carding 
by  "  sewing  on  "  is  wholly  superseded. 

Benjamin  Hick,  Jun.,  of  Bolton-le- 
MooRS,  Lancashire,  Engineer,  for  cer- 
tain improvementt  in  regulatort  or  ffooemort 
for  regulating  or  adjutting  the  tpeed  or  rotary 
motion  of  tteam  enginet,  water  wheelt  and 
other  machinery.  Petty  Bag  Office,  Feb. 
27,  1841. 

A  bevel  wheel  is  placed  on  the  crank  shaft 
of  the  steam  engine  to  be  governed,  which 
drives  a  pinion  on  an  upright  shaft  or  spin- 
dle, revolving  in  suitable  bearings  in  a  frame. 
A  thread  is  cut  on  the  upper  part  of  this 
spindle,  on  which  a  nut  carrying  a  corres- 
ponding female  screw  works  up  and  down, 
l^is  nut  has  two  projecting  arms  each  car- 
rying a  vane,  and  is  connected  with  the 
throttle  valve  of  the  steam  pipe  by  links  and 
a  swivel,  and  connecting  rods  ana  levers  in 
the  usual  way. 

If  the  speed  of  the  crank  shaft  exceeds 
the  prescribed  velocity,  the  resistance  of  the 
ur  upon  tlie  vanes  causes  the  bosh  or  nut  to 
rise  up  the  spindle  and  partially  close  the 
throttle  valve.  On  the  other  hand,  should 
the  speed  diminish,  the  nut  will  descend, 
and  thereby  open  the  throttle  valve  so  as  to 
admit  an  increased  supply  of  steam  to  the 
engine.  It  will  be  seen  that  the  novelty 
consists  in  the  substitution  of  the  rising  and 
falling  nut,  for  the  expanding  pendulums 
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hitherto  used  for  this  purpose — with  what 
adrv^tage  w^  do. not  olearlv  perceive.  The 
patentee  does  not  confine  hunself  tq  the  pre- 
cise arrangement  give^  above,  .as  the  parts 
are  to  be  varied  to  suit  circumstances. 

Thomas  EoenEi  of  Birminoham,  Brass 
Founder,  /or  impr&veraents  in  the  mawifac- 
twe  rfMnpes.     Rolls*  Chapel  Office,  March 

These  improvements  apply  particularly  to 
the  process  of  manu£ttcturing  hinges  £rom 
plate  jiroQ,  and  consist^  in  tlie  first  place^  in 
an  improved  manner  of  preparing  the  strips 
or  plates  ^f  which  the  hinges  are  to  be  made, 
and  also  to  their  application  to  the  making 
of  hinges — tbat  is,  the  "using  up,"  or 
"working". of  the  same,  or  in  other  words, 
"cutting  it  up."  And  in  the  next  place» 
improvemcints  in  preparing  the  knuckle  or 
thinner  parts  of  the  said  prepared  atrip  or 
plate,  so  as  to  enable  a  better  joint  to  be  pro- 
duced when  the  two  halves  or  wings  of  the 
hinge  are  fitted  together.  And  lastly,  in  an 
imiproved  means  of  producing  the  counter- 
sink holes  to  receive  the  heads  of  the  screws 
b^  which  the  hinge  is  fixed  in  any  required 
situation. 

Keference  is  made  to  a  former,  patent, 
"  for  certaiA  improvements  in  the  manufac- 
ture of  hinges,"  dated  July  24,  1835,  in  the 
specification  of  which,  these  improvements 
are  stated  to  consist  in  making  hinges  out  of 
sheet  metal  prepajred  of  unequal  thicknesses 
alternately,  by  means  of  rolling,  drawing, 
stamping*  or  swaging,  so  that  the  parts  which 
are  used  to  form  the  knuckles  or  joints,  are 
thmper  than  the  parts  wliich  are  to  form  the 
flaps  or  wings  of  the  hinges ;  and  of  turning 
over  the  said  thinner  part  into  a  rabbet,  or 
against  a  shoulder,  to  form  tlie  knuckle.  In 
the  specification  referred  to,  the  groove,  or 
thinner  part  of  the  metal,  was  described  as 
being  formed  longitudinally  as  regards  the 
direction  of  the  grain  or  fibre  of  the  metal : 
and  that  when  such  metal  was  cut  up,  so  as 
to  form  the  two  parts  of  a  hinge,  the  fibres 
would  still  be  in  the  same  direction.  The 
first  part  of  the  present  specification  directs 
the  fibres  of  the  sheet  metal  to  be  placed  in 
a  direction  across  the  hinge,  er  at  right  angles, 
or  nearly  so,  with  its  length:  and  this  is  ef- 
fected by  forming  the  grooves  or  thin  parts, 
which  are  to  form  the  knuckles  or  joints  at 
intervals  across  the  piece  of  plate  or  strip 
of  iron,  which,  being  afterwards  separated  to 
form  the  two  parts  of  the  hinge,  will  liave 
tlie  fil^res  situated  across  each  piece,  whereby 
the  patentee  says,  he  is  enabled  to  turn  the 
metal  round  to  form  the  knuckle  with  greater 
ease,  and  also  to  make  a  stronger  knuckle 
than  when  the  fibres  are  placed  in  the  other 
direction.  By  the  present  arrangement,  the 
•  direction  of  the  fibres  of  the  iron,  is  at  right 
angles  with  the  length  of  the  hinge:  that  is^ 
they  will  be  placed  around  the  pin  of  the 


hinge  in  a  direction  crosswise  to  its  axis; 
whereas,  in  the  former  case  they  ran  longi- 
tudinally, or  nearly  parallel  to  it 

The  second  part  of  the  present  improve- 
ments consists  in  pressing  the  thm,  or 
knuckle  part  of  the  hinges,  ftfter  they  have 
been  cut  out,  so  as  to  compress  and  spread 
it,  in  order  that  the  workman  may  be  enabled* 
by  filing,  cuttii^,  or  otherwise  temoving  the 
superftuotts  parts  on  the  bulged  sides  of  the 
knncklei,  to  form  perfectly  fitting  joiuts. 

The  third  improvement  refers. tQ  a  new 
method  of  making,  or  countersinking  the 
screw  holes :  which  nuy  be  performed  after 
the  holes  have  been  punched  in  the  metal  or 
at  the  same  time,  by  means  .of  suitable  diea 
and  stamping  apparatus.  If  the  holes  have 
bpen  previously  punched  (cold)  the  metal 
la  made  red-hot,  and  struck  between  a  pair 
of  dies,  one  having  a  conical  projection  of 
tbe  proper  size,  the  other  a  hollow. 

Another  method  consists  in  ejecting  the 
three  operations  of  punching  the  holes^ 
countersmking  them,  and  spreading  the 
knuckle  part,  all  at  one  operatio^i.  ^ox  this 
purpose,  a  press  and  pair  of  dies  are  em- 
ployed, the  upper  one  of  which  has  a  step 
formed  on  its  face  so  as  to  suit  the  figure  of 
the  metal,  and  also  a  cylindrical  punch  ter- 
minating in  a  conical  Moulder.  The  lower 
die  has  a  corresponding  hollow  for  the  punch 
to  fit  into.  The  metal,  in  a  red-hot  state, 
being  placed  on  the  lower  die,  the  upper  one 
is  brought  down  by  the  action  of  Uie  press 
or  stamp,  when  the  punch  first  cuts  a  hole 
through,  and  is  followed  by  the  conical 
shoulder  which  gives  the  required  form  to 
the  hole,  after  which,  the  contact  of  the  plain 
surface  of  the  dies  compress  and  spread,  the 
knuckle  part  of  the  hinge.  If  necessary,  tlie 
countersinking  of  the  holes  may  be  finished 
by  using  other  punches,  or  by  a  rotary  cut- 
ter. 

The  claim  is — 1,  To  the  improved  method 
of  preparing  the  strip  or  plates  of  iron  for 
hinges,  so  that  the  "  fibres"  of  the  metal 
shall  be  laid  crosswise  of  the  hinge. 

2,  To  the  expanding  or  spreading  out  of 
those  parts  which  form  the  knuckles  or  joints 
of  hinges,  which  has  been  previously  cut, 
parted,  or  separated  by  means  of  any  descrip- 
tion of  press  and  appropriate  tools,  in  order 
that  there  may  be  sufficient  width  of  metal 
to  enable  tlie  workman  to  form  a  close,  and 
neat,  or  perfect  joint 

3,  The  operation  of  previously  counter- 
sinking, or  first  preparing  the  screw  holes  by 
means  of  coned  dies,  as  herein  describecf, 
instead  of  altogether  cutting  out  those  parts 
which  admit  the  heads  of  the  screws  by  cut- 
ting tools  or  drills  (or  what  in  the  trade  is 
called  "  countersinks")  as  generally  used 
for  that  purpose.  The  claim  is  also  for  the 
several  operations  either  in  combination  or 
separately. 
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W11.1.UM  Freeman,  op  Millbank-street, 
Stone  MerchanTj/ot  improvements  inpaving 
orc^^ng  roads  and  other  toays  or  surfaces^ 
being  a  communication.  Enrolment  Office, 
March  6,  1841. 

The  iniproyed  paving  which  is  here  in- 
troduced to  ournotice,  has  at  least  the  charm 
of  novelty  to  recommend  it;. although  ema- 
nating from  one  of  the  largest  stone  yards  in 
the  metropolis,  it  is  neither  Portland  stone, 
granite,  asphalte,  nor  .wood !  These  piate- 
rials  have  had  it  too  much  their  own  way, 
and  must  now  give  place  to  a  rival  of  ho  or- 
*dinayy  toughness  —  hpnceforth,  impervious 
and  impenetrahle  pavements  of  India  rubber 
are  to  minister  to  our  comforts.  We  have 
heard  Uiat  Prince  Albert'3  new  dog- kennel  is 
to  exhibit  the  first  practical  application  of 
this  important  discoveiy ;  we  would  recom- 
mend its  immediate  adoption  in  the  riding 
school,  especially  in  the  vicinity  of  tbe  leap, 
•ing  bar,  where  it  would  serve  the  two- fold 
ohject  of  increasing  by  its  eUstic  propertiea 
the  spring  of  the  animal  in  leaping,  while  in 
the  event  of  any  mishap,  its  tender  reception 
of  the  rider  would  be  incomparably  ffrateful. 
In  order  to  produce  this  inestimable  pave- 
ment, India  rubber  is  cut  up  into  threads 
and  placed  within  a  cylinder  having  a  series 
of  teeth  on  its  inner  surface  j  a  second  cy- 
linder similarly  equipped  on  its  external  suf- 
lace  revolves  within  the  first,  by  which  m^ana 
the  India  rubber  becomes  heated  and  reduced 
to  a  sort  of  pasty  mass.  In  this  state,  it  is 
saturated  with  charred  sawdust,  and  then 
pressed  in  moulds ;  tlie  bottom  of  the  mould 
w  covered  with,  a  layer  of  coarse  sand,  which 
becomes  iinbedded  in  the  composition,  on 
that  which  in  use  is  to  be  the  upper  suriace 
of  the  block.  The  blocks  thas  formed  are  to 
be  hardened  ly  continued  exposure  to  the 
4tmosphere.  For  street  paving,  the  size  re- 
recommended  is  12  inches  square  and  3  inches 
thick,  while  for  foot  pavements  a  thickness 
of  one  inch  will  be  sufficient;  for  covering 
walls,  the  blocks  are  to  be  the  size  and  shape 
of  Uic  ordinary  bricks.  The  blocks  are  to  be 
united  by  means  of  India  rubber  cement 
Ground  stone,  or  sand  may,  it  is  stated,  bo 
us«d  instead  of  the  charred  sawdust 

W114.1AM  Daubney  Holmes,  op  Cannon- 
row,  Westminster,  Civil  Engineer, /or 
certain  improvements  in  naval  architecture  and 
apparatus  connected  therewith,  affording  in- 
creased security  from  foundering  and  ship^ 
wreck.  ,  Eurolment  Office,  March  3,  1841. 

The  mature  of  these  improvements  are  set 
forth  aa  plainly  in  the  following  claims  as  it 
J8  possible  to  convey  them,  without  the  aid 
of  drawings,  by  which  the  claims  are  almort 
entirely  elucidated. 

1.  The  application  of  iron  stringers  or  ribi 
iixed  obliquely  to  the  ordinary  angle  iron 
ribs,  and  iastened  to  the  same. 

2.  The  application  of  diagonal  iron  fram- 


ing or  trusses  in  combination  with  the 
stringers  and  angle  iron  ribs  of  iron  ships, 
boats,  or  other  vessels ;.  and  also  diagonal 
framing  or  trusses  fixed  to  ribs  and  stringers 
within  the  ordinary  angle  iron  ribs. 

3*  Tlie  application  of  diagonal  braces  and 
trusses  to  be  fixed  longitudinally  or  trans- 
versely throtigh  the  ship  or  other  vessel,  or 
parts  thereof,  as  described,  and  tile  connect- 
ing of  the  same  to  the  bulk-heads  or  the  sides 
of  the  vessel. 

4.  The  construction  of  an  iron  beam  by  a 
combination  of  iron  plates,  and  iron  trussqs. 
^  5.  The  construction  of  a  beam  by  a  com- 
bination of  iron  plates  and  wood,,  boards  or 
planks ;  not  less  Uian  three  of  one  and  two  of 
the  other  being  laid  together  alternately.   , 

6.  The  construction  of  an  iron  beam,  by 
several  iron  plates  being  laid  and  fastened 
together. 

7.  The  application  of  corrugated  plates  or 
bars  of  iron  to  give  stiffiiess  to  the  stringers, 
beamsj  braces,  trusses,  or  ribs  of  iron  3iips 
and  odier  vessels. 

8.  The  division  of  tlie  ship  or  other  vessel 
into  cabins  or  state  rooms  by  iron  plates,  or 
iron  frame  work  in  connection  with  wood, 
papier,  mach6,  or  other  suitable  material, 
which  may  he  used  for  panels. 

9.  The  applicetion  of  layers  of  plates  of 
iron  and  other  materials,  one  over  the  other, 
to  ships  of  war  and  other  vessels  for  the  re- 
sistance of  shot 

10.  The  construction  of  an  arched  trussed 
iron  beam  for  the  support  of  the  planking  of 
the  deck. 

11.  An  apparatus  to  represent  the  undu- 
lation or  section  of  the  ground  over  which 
the  ship  or  other  vessel  floats. 

12.  The  application  of  the  chronometer, 
or  compass  suspension,  for  the  suspension  of 
berths  or  cabins, 

13.  The  steering  of  boats  or  other  vessels 
by  means  of  reins. 

14.  The  application  of  an  air-tight  pipe, 
made  of  India  rubber  or  other  suitable  ma- 
terial,  for  closing  hatchways  or  other  open- 
ings in  the  decks  or  other  parts  of  ships, 
boats,  and  other  vessels. 

Thomas  Motley,  of  Bath  Villa,  Bris- 
tol, Civil  Engineer,  for  improvements  in 
apparatus^  and  means  qf  burning  com  rete  fatty 
waw^r.— Enrolment  Office,  March  6,  1841. 

This  apparatus  belongs  to  the  numerous, 
but  unfortunate,  class  of  contrivances,  in 
which  a  portion  of  the  heat  produced  by 
light-making  combustion,  is  employed  to 
liquefy  the  tellow,  or  other  concrete  fatty 
matter,  whether  simple  or  compound. 
^  The  present  contrivance  rejoices  in  the 
title  of  the  "  Albion  lamp,"  two  modificai- 
tions  of  which  are  shown.  The  first,  which 
is  designated  the  "  Single  chambered,"  con* 
sists  of  a  large  flat  cistern,  01  reservoir,  from 
which    two    arms  project,    furnished  with 
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small  cavitiM  for  holding  a  flat  or  cylindri- 
cal wick,  and  having  air  shafts  around  them. 
Small  metal  plates,  which  project  over  the 
air  shaft  from  the  chamber,  touch  the  flame 
and  thereby  receive  a  certain  portion  of 
heat,  which  they  communicate  to  the  cham- 
ber and  its  fatty  contents.  This  portion  of 
the  lamp  may  be  mounted  on  any  approved 
kind  of  stand  or  pedestals,  and  is  furnished 
with  small  cups  under  each  burner  to  catch 
any  grease  that  may  pass  over.  In  order  to 
light  the  lamp,  in  the  first  instance,  a  cake 
of  tallow,  &c.,  moulded  to  the  proper  size,  is 
laid  in  the  reservoir  or  chamber,  and  the 
lamp  made  hot  before  a  fire  to  melt  it ;  or  a 
candle  is  held  under  the  wick-holder  and 
air-passages  until  that  part  is  too  hot  to  be 
touched  with  the  finger ;  or,  till  the  tallow  is 
Bufiiciently  melted.  The  wick  is  then  lighted, 
and  by  its  own  heat  effects  its  farther  supply 
of  melted  tallow. 

The  second,  or  *' Fountain  chambered," 
has  an  elevated  cylindrical  reservoir  or  foun- 
tain, placed  above  the  cistern,  which  in  the 
former  instsnce  does  not  rise  above  the  level 
of  the  burners.  This  reservoir  is  closed  at 
top  by  an  air-tight  screwed  cap,  which  has 
to  be  removed  when  a  cylindrical  block  of 
tallow  is  supplied  to  the  lamp.  There  are 
three,  or  any  required  number  of,  burners 
to  this  lamp,  and,  in  order  to  set  it  going 
at  first,  an  auziliaiy  light  (a  piece  of  can- 
dle) is  introduced  into  the  hollow  stem 
or  pedestal,  which  heats  the  chamber  and 
melts  the  tallow ;  ,when  this  is  accomplished, . 
the  auxiliary  light  is  extinguished,  and  the 
process  of  liquefaction  is  performed  by  the 
apparatus  for  that  purpose  made  and  pro- 
vided. These  lamps  will  bum  either  with 
or  without  the  air-shafts  and  glasses,  but 
they  are  much  better  with  these  appendages. 
The  clum  is,  1.  For  applying  an  aux- 
iliary light  under  the  chamber,  for  the  pur- 
Sose  of  rendering  the  concrete  substance 
quid,  for  the  object  of  first  lighting  the 
lamp ;  as  soon  as  that  is  accomplished  the 
auxuiary  light  is  extinguished. 

2.  Applying  two,  three  or  more  wick- 
holders  to  the  outer  edge  of  the  chamber, 
with  circular,  semicircular  or  oval  air-shafts 
in  the  inside  towards  the  chamber,  as  shown 
in  the  drawings. 

3.  The  plan  of  attaching  a  small  plate 
over  the  said  shaft,  which  I  term  a  liquefier, 
or  heat  communicator. 

John  Whiteuouse,  the  younger,  of 

BiRCHALL-STREET,    BlRMINOHAM,    BrASS- 

FOUNDER, /or  improvements  in  the  construction 
qf  spring  hinges  and  door  springs, — Enrol- 
ment Office,  Sfarch  6,  1841. 

In  door  springs,  as  heretofore  constructed, 
the  action  of  the  spring  has  been  horixoutal, 
i,e.,ia  the  direction  of  the  door's  motion ; 
the  object  of  the  present  improvement  is  to 
employ  spiral  or  other  springs  acting  verti- 
cally, or  at  right  angles,  to  the  motion  re- 


quired, which,  by  operating  on  suitable  in- 
clined planes  produce  the  desired  closing  of 
the  door. 

The  spring  hinge,  is  formed  of  a  central 
spring  barrel  placed  between  the  two  flaps  of 
the  hinge,  closed  by  end  caps.  A  vertical 
spindle  terminating  in  a  conical  end,  works 
in  the  lower  cap,  while  its  upper  end  rises 
through  that  at  the  top  of  the  barrel,  and  ter- 
minates in  a  square  shoulder.  Near  the 
lower  end  of  the  spindle  a  stem  projects  ho- 
rizontallv,and  carries  a  small  friction  roller ; 
above  this  roller  there  is  a  horizontal  circular 
disc  with  a  hollow  stem,  which  slides  up 
and  down  upon  the  spindle,  but  is  kept  down, 
and  in  contact  with  the  friction  roller  by  a 
spiral  spring,  which  surrounds  the  spindle 
and  abuts  against  the  upper  end  of  the  baireL 

The  under  side  of  this  circular  disc  is 
formed  into  an  inclined  plane,  so  that  when 
the  spindle  is  made  to  turn  upon  its  centre, 
the  friction  roller  traverses  the  inclined  sur- 
face, and  causes  the  elevation  of  the  disc  and 
consequently  the  compression  of  the  spring. 
Although  at  liberty  to  work  freely  in  a  ver- 
tical direction,  the  inclined  plane  is  prevented 
from  turning  round  by  a  projecting  feather 
working  in  a  groove  in  the  spring  bureL  The 
two  fiaps  of  the  hinge  are  joined  together 
lengthways  in  the  middle  by  screws.  One 
flap  is  attached  to  the  spindle  by  its  square 
shoulder,  while  the  other  is  made  fast  to  the 
barrel ;  so  that  when  fixed  to  a  door,  and  the 
door  is  opened,  the  turning  of  the  spindle 
raises  the  inclined  plane  and  compresses  the 
spring,  the  re-action  of  which  returns  the 
door,  when  let  go,  to  its  original  position. 

A  door  spring  is  made  upon  the  same 
principle,  but  as  in  this  case  there  is  no  flap,' 
the  spring  barrel  is  sunk  and  secured  into 
the  floor,  while  a  metal  arm  or  lever  affixed 
to  the  door  takes  hold  of  the  square  shoulder 
on  the  top  of  the  spindle,  and  thereby  com- 
municates the  energy  of  the  spring  to  close 
the  door,  in  the  manner  already  described. 

In  another  modification  of  door  springs, 
intended  for  large  and  heavy  doors,  the 
spring,  and  riser  carrying  a  friction  ^  roller," 
are  placed  in  front  of  the  spindle ;  in  this' 
case,  the  cvlindrical  plate  or  disc  is  fixed 
upon  the  spmdle  itself;  and  has  the  inclined 
plane  on  its  upper  surface.  The  riser  works 
vertically  in  two  guides  or  grooves  in  the 
spring  barrel,  being  urged  downward  by  two 
spiral  springs  coiled  one  within  the  other. 
If  the  spindle  with  its  inclined  plane  is 
turned,  the  roller,  &c.,  is  forced  upward,  and 
the  re-action  of  the  spring,  as  before,  urging 
the  spindle  back  again,  closes  the  door.  In 
another  arrangement,  a  common  fiat  bow- 
spring  is  employed  in  lieu  of  the  spiral,  the 
arrangement  being  odierwise  the  same  as 
last  described.  In  both  cases,  a  notch  or 
step  with  sloping  edges  is  cut  in  the  inclined 
plane  for  the  friction  roller  to  fall  into  and 
ensure  the  close  shutting  of  the  door. 
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[In  a  recent  number  (908)  a  cor  res- 
pendent  fumuhed  us  with  a  short  ac- 
count of  a  new  rotary  steam  engine  on 
Avery's  principle,  which  had  just  been 
put  up  in  the  neighbourhood  of  New- 
castle. We  have  seen  a  similar  engine 
that  has  for  some  short  time  past  been 
employed  at  the  establishment  of  Mr. 
Smith,  metal  grinder  and  steel  polisher, 
in  York-street,  Castle-street,  Saffron- 
liill,  and  we  have  now  the  pleasure  of 
Jiiying  before  our  readers  a  lull  descrip- 
tion of  it,  from  a  very  clever  pamphlet 
wliich  has  juvt  appeared  from  the  pen 
of  Mr.  W.  Edwards  Staite.* 

Although  we  are  by  no  means  pre- 
pared to  assent  to  the  correctness  of  the 
comparison  which  Mr.  Staitc  has  insti- 
tuted, between  the  disadvantages  of  the 
])iston-engine  and  the  advantages  of  the 
emissive  rotary- engine :  yet  we  must 
adtnit,  he  has  prima  facie  made  out  a 
tolerably  strong  case  in  behalf  of  this 
form  of  rotary  engine.  Smeaton  and 
Pelectan  made  a  number  of  careful  ex- 
periments on  engines  of  simple  emission, 
and  they  found  by  their  investigations, 
that  3  parts  out  of  1 1 — 8  parts  out  of  27 
— and  2  parts  out  of  5,  were  the  highest 
measures  of  useful  efiect  they  could  pos- 
sibly obtain ;  they  also  inferred,  that  by 
no  possible  improvement  could  more 
than  one-half  of  the  power  be  turned  to  a 
useful  effect.  Enough, however,  seem*?  to 
have  been  already  done  to  show  that  this 
limit  has  been  |iassed,  and  that  for  certain 
purposes,  and  in  particular  situations, 
the  emissive  rotary  engine,  in  the  highly 
improved  state  in  which  it  has  been  pro- 
duced by  Mr.  Staite,  may  be  employed 
with  very  considerable  advantage. 

The  cheapness  of  its  production — few- 
nei$s  and  simplicity  of  its  working  parts 

•  Craijf's  Patent  Rotary  Stcnm-Engine,  explained 
anil  illu8trated ;  with  a  concise  review  of  the  inven- 
tion of  the  Piston  Engine,  and  a  comparative  esti- 
mate of  their  relative  power  and  advantages,  by 
W.  Edwards  Staitc  :  London,  Uoubton  and  Stono- 
man,  p.p.  36. 


— freedom  from  vibration — non-liability 
to  derangement—and  compactness,  are 
all  great  advantages,  and  possessed  in  a 
Tery  high  degree  by  Craig's*  Rotary  En- 
gine. We  shall  be  glad  to  receive  an 
account  of  the  work  actually  done,  and 
the  fuel  consumed  in  some  of  these  en- 
gines, so  as  to  form  a  correct  estimate  of 
their  value  on  the  score  of  economy  in 
working.  We  were  informed  that  the 
engine  at  Mr.  Smith's,  when  working  up 
to  about  13  or  14  horses  power  (makin;^ 
2,700  revolutions  per  minute)  consumed 
about  74  cwt.  coals  per  day.]— Ed.  M.  M. 

"Craig's  Patent  Rotary  Engine,  (of 
which  a  front  elevation  is  represented 
by  the  engraving  on  our  front  page,) 
consists  of  a  flat  feather-edged  arm  re- 
volving vertically,  and  which  is  worked 
in  the  following  manner : — 

The  arm  is  bored  hollow  nearly  to  its 
extremities,  having  a  small  fiperture,  or 
nozzle,  at  each  end,  at  its  opposite  eddies. 
The  axis  on  which  it  is  fixed,  and  with 
which  it  revolves,  is  also  hollow  on  one 
side  to  the  centre.  Through  this  hollow 
axis,  the  steam  is  admitted  direct  from 
the  boiler,  it  passes  into  the  arm,  and 
and,  having  no  other  means  of  escape, 
issues  from  the  apertures  or  nozzles  at 
the  end  of  the  arm  into  the  case  within 
which  the  arm  works,  causing  the  arm 
with  the  axis,  by  the  pressure  of  the 
steam,  to  rotate  in  an  opposite  directum. 
The  steam,  after  it  issues  from  the  noz- 
zles, is  collected  in  the  case,  from  which 
it  blows  off  gradually,  by  means  of  an 
ejection-pipe,  into  the  chimney  or  else- 
where.f  Connected  with  the  axis  with 
which  the  arm  revolves,  is  a  small  pulley 
or  drum;  over  this  pulley  (in  all  the 
smaller  power  engines),  is  passed  a  belt 
or  band  communicating  with  a  larger 


•  Patent  scaled,  Nov.  25, 1834. 

t  The  waste  sti-am  may  be  advantije  tusly  us«od 
for  warmin<^  factorios  or  buildincrs,  or  for  drjiii* 
clialk  or  any  other  substance,  (provided  its  frce'ili-;- 
charge  irom  the  case  is  secured  ;)  or  tlie  steam  ni  ;y 
be  condensed,  and  the  water  used  over  agraiu  in  the 
boilers,  if  desirable  ;  or  the  heat  may  be  extracted 
from  the  waste  steam,  (after  it  is  discharged  fiom 
the  case)  by  a  fan-wheel,  and  conveyed  as  a  hot 
blast  into  the  furnace.  This  is  a  ^cat  aid  to  tiie 
engine,  by  withdrawing  the  steam  and  saying  the 
fuel. 
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dram  above,  the  diameter  of  which  is 
increased  so  as  to  reduce  the  speed  ac- 
cording; to  the  degree  required  for  any 
particular  work,  and  which  will  be  in 
the  ratio  of  their  diameters.  The  great 
velocity  and  force  of  rotation  of  the  pul- 
ley communicates  a  very  swift  and  power- 
ful motion  to  the  drum,  with  which  it  is 
connected;  from  this  drum  the  power 
is  taken  off  and  applied,  and  the  "  use- 
Fig. 


fnl  effect''  of  the  engine  at  once  com- 
mences. 

It  has  no  cylinder,  beam,  crank,  fly- 
wheel, parallel-motion  apparatus,  con- 
denser, air-pump,  or  other  intricate  me- 
chanism, liaole  to  derangement  or  acci- 
dent. It  has  but  one  moving  part,  and 
that  so  simple  in  construction^  as  to  en- 
sure almost  perfect  freedom  from  wear 
and  tear.    The  axis  alone  produces  any 

2. 


friction,  and  that  so  trifling  as  scarcely 
to  be  computable.  The  axis  works  in  a 
stuffing-box  of  hemp,  which  is  lubricated 
by  the  steam,  no  oil  being  required  for 
the  purpose. 

It  will  be  apparent  at  first  sight  that 
the  principle  upon  which  the  engine  acts, 
is  the  same  as  that  u{;on  which  Hero 
conatracted  (120  years  b.  c.)  his  engine. 
But  as  before  observed,  the  general  prin- 
ciples of  physical  science  are  so  little 
understood  in  practice,  that,  in  this  in- 


stance, the  principle  upon  which  the 
steam  acts  in  the  engine  m  question,  has 
been  the  subject  of  warm  discussion  by 
scientific  men,  who  have  entertained  di- 
rectly opposite  opinions  respecting  it,— 
some  maintaining  that  the  power  is  ob- 
tained solely  by  the  resistance  of  the 
steam  against  the  surround  medium  or 
by  reaction,  and  others  stating  the  re- 
verse. If  the  former  be  admitted,  it  is 
quite  clear  that  in  vacno  the  arms  would 
have  no  power  whatever,  as  the  steam 
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would  have  nothing  against  which  to 
strike,  and  no  reaction  would  conse- 
quently take  ])lace. 

That  it  is  not  reaction,  is  clear  from 
the  fact,  that  the  arms  work  with  greater 
power  in  vacuo,  than  when  acting  against 
the  resistance  of  the  atmosphere.  It  will 
be  found  that  owing  to  the  rapid  rotatory 
motion  of  the  steam,  after  its  escape 
from  the  nozzles  within  the  case,  it  has 
a  tendancy  to  fly  by  centrifugal  force 
from  the  centre  to  the  circumference  of 
the  case— the  more  dense  vapour  of 
course  collecting  farthest  from  the  cen- 
tre. It  there  forms  itself  into  a  ring, 
surrounding  the  case,  and  out  of  reach 
of  the  arm  by  some  inches,  which  travels 
free  from  its  resistance ;  the  waste  steam 
then  escapes — so  that,  in  fact,  the  arm 
really  works  more  or  less  in  vacuo,  in 
every  instance,  and  that  without  any 
condensation,  the  medium  through  which 
it  passes  being  so  highly  rarefied  and  at- 
tenuated, as  to  impede  its  free  action  to 
a  very  trifling  extent  onlv.  The  true 
principle  may7)e  explained  by  a  reference 
to  a  well  known  law  in  physical  science. 

When  a  fluid  issues  from  any  vessel 
in  which  it  is  confined,  that  vessel  suflfers 
a  force  equal  to  that  with  which  the  fluid 
escapes  from  it,  and  in  tlte  opposite  di- 
rection. If  water  issue  from  an  orifice, 
a  pressure  is  produced  behind  the  orifice 
corresponding  to  the  force  with  which 
the  water  escapes.  Barker's  mill  is  with 
water,  what  this  engine  is  with  steam,  so 
far  as  the  general  principle  upon  which 
it  acts  is  concerned,  but  no  further.  If 
there  were  no  apertures  or  nozzles  in  the 
arms,  its  equilibrium  would  not  be  de- 
stroyed by  any  pressure  within,  and  it 
would  remain  in  a  state  of  rest.  Make 
an  opening  on  one  side,  and  the  pressure, 
which  before  was  equal  throughout,  is 
taken  off  on  that  side,  and  the  equilibrium 
destroyed,  and  force  is  of  course  com- 
municated in  the  opposite  direction  to 
that  of  the  aperture  or  opening  so  made. 
The  principle,  then,  upon  which  motion 
and  power  are  communicated  to  the  arm, 
h  not  by  reaction  against  any  resisting  me- 
dium, but  by  the  taking  off  of  pressure 
on  one  side  of  the  arm,  by  tohich  its  equi^ 
Ubrium  is  destroyed  to  that  extent,  and 
by  which  a  pressure  is  communicated  to 
it  in  t/ie  opposite  direction,  equivalent  to 
the  pressure  so  taken  off,  whatever  that 
may  be, 

A  curious  discovery  has  recently  been 


made  by  the  writer  of  this  paper,  in  re- 
lation to  the  agency  of  electricity,  which 
is  not  unlikely  to  lead  to  important  re- 
sults in  practical  science.  The  high- 
pressure  steam  used  by  the  engine,  is 
found  to  be  highly  charged  with  electric 
fluid.  As  the  steam  escapes  through  the 
nozzles  it  throws  off  brilliant  corusca- 
tions of  electric  light,  illuminating  any 
substance  placed  within  its  influence. 
The  discovery  in  question  was  the  result 
of  experiments,  made  with  a  view  to  as* 
certam  what  agent,  besides  steam,  con- 
tributed to  the  power  which  was  actually 
obtained  from  the  engine,  and  which  was 
found  to  be  greater  than  the  steam  used 
was  capable  by  computation  of  giving 
out.  It  was  thought  to  be  probable,  that 
the  rapid  action  of  the  steam  after  it  left 
the  boiler,  might  (from  its  highly  elastic 
nature)  in  its  passage  through  the  arm 
and  axis,  produce  by  friction  the  electric 
fluid,  in  a  greater  or  lesser  quantity;  and 
which  might  have  some  peculiar  effect  up- 
on the  steam,  whereby  its  pressure  would 
be  increased.  The  flrst  experiment  sa- 
tisfactorily proved  the  presence  of  elec- 
tricity to  an  extent  far  greater  than  was 
anticipated.  Indeed,  the  steam  seemed 
to  be  so  highly  charged  with  it,  that  in 
the  dark  the  entire  volume  of  va]K)ur) 
(itself  a  bad  conductor  of  light)  was  lu- 
minous, emitting  sparks  and  streams  of 
brilliant  electricity,  which  seemed  to 
increase  in  intensity  as  the  experiment 
was  protracted.* 

That  the  electric  fluid,  acting  in  com- 
bination with  the  steam,  has  the  effect  of 
expanding  it  and  increasing  its  power, 
there  seems  to  be  little  doubt ;  but  to 
what  extent  its  agency  may  affect  the 
general  question  of  power,  under  the  c/r- 
cumsiances,  or  how  far  that  power  may 
be  still  increased,  must  remain  for  the 
present  uncertain.  Further  experiments 
will  probably  throw  additional  light  upon 
this  interesting  subject ;  which  is  merely 
alluded  to  here,  as  affording  a  clue  to 
the  elucidation  of  the  power  of  the  en- 
gine, and  which,  as  before  observed,  can- 
not be  accounted  for  upon  the  hypo- 
thesis that  steam  alone  is  the  agent  em- 
ployed.f 


•  Professor  Jeffrey,  of  Glasgow,  conceived  the 
power  to  be  aided  by  a  *'  gas"  gtronger  than  steam, 
but  the  idea  of  electricity  was  not  thought  of. 

+  Since  these  cxperimeuts  were  made,  tlie  ^vriter 
of  tids  paper  has  been  informed  that  a  similar  dis- 
covcr>-  of  electricity  in  combination  with  steam, 
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The  pressure  at  the  end  of  the  arms 
depends  upon  the  pressure  of  the  steam 
in  the  boiler,  and  the  velocity  of*  the 
arms  is  partly  owing  to  the  same  cause; 
for  the  greater  the  pressure  of  steam  in 
the  boiler,  the  greater  will  be  the  velocity 
at  which  the  steam  will  issue  from  the 
orifices  at  the  ends  of  the  arm ;  and,  as 
above  shpwn,  the  greater,  or  rather  more 
f  apid,  will  be  the  action  of  the  steam  on 
the  side  of  the  arm  opposite  the  orifice. 
From  this,  it  appears  that  the  velocity 
with  which  the  steam  issues  is  entirely 
independent  of  the  length  of  the  arm, 
and  is  produced  alone  by  the  pressure  in 
the  boiler;  and  the  speed  at  the  end  of 
the  arm  will  therefore  be  the  same,  at 
an^  given  pressure  of  steam  in  the 
boJer,  whatever  the  length  may  be,  or 
very  nearly  so;  and  the  length  of  the 
arm  will  only  vary  the  number  of  revo- 
lutions  made  per  minute. 

It  has  been  ascertained  (by  a  series  of 
careful  experiments)  that  the  best  speed 
of  the  arm  to  secure  the  greatest  amount 
of  "  useful  eflfect,'*  or  working  power,  is 
45,000  feet  a  minute :  that  is,  that  the 
periphery  of  the  arm  (whatever  its  length 
may  be)  should  pass  through  a  space  of 
45,000  feet  a  minute. 

In  conclusion,  it  may  be  remarked 
that  all  new  inventions  have  to  combat 
the  difficulties  with  which  prejudice  for 
existing  and  long-established  principles 
invests  them,  llie  interests  of  those 
engaged  in  the  manufacture  of  engines 
upon  the  old  principle,  are  necessarily 
opposed  to  the  advancement  of  a  ma- 
chine  so  simple  as  the  rotary  engine.  It 
could  scarcely  have  been  expected  to  be 
otherwise.  The  opposition  it  has  met 
with  from  such  sources  since  its  first  in- 
troduction to  public  notice  has  retarded 
its  success  to  a  great  extent — a  host  of 
objections  have  been  raised  against  it, 
for  the  most  part  of  a  frivolous  charac- 
tcr — many  statements  grossly  erroneous 
have  been  circulated  to  its  pre^dice ; 
and,  notwithstanding  they  mve  been 
met  by  facts  (in  themselves  unanswer- 
able), they  have  not  been  found  sufficient 
to  prevent  the  reiteration  of  the  same 
fallacies  again  and  again.  We  know  that 


has  been  made  at  Newcastle,  and  quite  by  accident. 
The  writer,  lioxvcvcr,  claim;}  the  priority  of  the  dis- 
covory  in  point  of  tinu',  having  mado  his  cxperl- 
mcnls  some  \vce!i:3  earlier. 


^ truth  will  in  all  cases  ultimately  prevail 

*over  error;  and  that,  in  the  face  of  the 

fiercest  opposition,  an  invention  of  mci  it 

will  work  its  way  in  public  estimation 

sooner  or  later. 

This  has  been  the  case  with  Craig^s 
Rotatory  Engine.  After  years  of  an.xious 
labour,  and  a  vast  expenditure  of  money, 
success  has  dawned  upon  it.  Several 
engines  have  recently  been  erected  in 
Great  Britain,  and  others  sent  to  the 
colonies,  and  in  no  single  instance  has 
any  result  other  than  the  most  satisfac- 
tory followed  their  adoption.  Testimo- 
nials from  unprejudiced  persons,  speak- 
ing in  the  highest  terms  of  the  invention, 
have  been  received,  forming  a  mass  of 
evidence  of  the  must  valuable  kind.  The 
opinions  of  many  eminent  scientific  men 
have  recently  been  expressed  in  favour 
of  the  invention — opinions  founded,  for 
the  most  part,  upon  observation  and  ex- 
periment, rather  than  on  theory;  and 
the  invention  is  now  brought  prominently 
into  notice,  under  the  conviction  that, 
its  merits  having  been  completely  esta- 
blished, not  only  by  rigid  experiment, 
but  by  actual  work  performed  in  nume- 
rous factories  and  other  places,  it  will 
be  found  worthy  of  universal  adoption." 

Description  of  ihe  Engravings, 

The  engraving  on  our  front  page,  re- 
presents a  front  elevation  of  an  engine 
of  20- horses  power.  A,  is  the  case 
within  which  the  arms  revolve ;  B,  the 
Jrame  which  supports  the  case)  C,  a 
screw  to  tighten  the  packing;  I  the 
steam-pipe ;  J,  the  ejection-pipe ;  K,  the 
belt  conveying  the  motion  from  the  pul- 
ley to  a  drum ;  L,  is  the  arm-hole  door ; 

Fig.  2,  is  a  transverse  section  of  the 
engine,  showing  the  internal  parts. 

A,  the  armn;  B,  the  axle;  C,  the 
nosel,  or  lateral  orifice  through  which 
the  steam  escapes  in  opposite  directions, 
giving  rotary  motion  to  the  arms ;  D,  is 
the  engine  case ;  E,  driving  pulley ;  F,  a 
basket  for  supporting  the  extreme  end 
of  the  axle ;  G,  the  journal ;  H,  a  short 
stuffing-box;  I,  gland  for  ditto;  K, 
hemp  packing;  L,  long  stuffing-box; 
M,  skeleton  gland;  N,  hemp  packing; 
O,  gland  behind  packing ;  P,  slide-valve 
seat ;  S,  steam-pipe ;  T,  orifice  in  axle 
for  admission  ot  the  steam  through  the 
arms  to  the  nosels. 


Digitized  by  VjOOQIC 


230 


BXPERIMENT8  ON  MARINE  PROPELLERS. 


IMPROVED   RAILWAY    CARRIAGE 
LIFTER. 


more  approximate  rule  for  findiiif^  the 
value  of P,  for  periods  of  5, 7  and  10  years  ? 
If  they  can  do  so  they  will  much  oblige 
a  constant  reader  of  your  highly  useful 
journal  from  its  first  number. 

W.P. 


Sir, — In  your  Marine  for  October  3, 
pa^e  356, 1  notice  with  no  small  pleasure 
a  drawing  and  description  by  Mr.  Bad- 
dely,  of  an  improved  carriage  Ufter. 
Permit  me  to  suggest  a  further  improve- 
ment therein,  which  will  do  away  wiA 
the  pin,  the  braces,  and  the  chain.  The 
upright^shaft  a,  should  have  a  series  of 
ratchets' upon  both  sides,  each  set  having 
a  contrary  direction;  the  lever  might 
then  rest  upon  those  poiifting  upwards, 
b,  instead  of  upon  the  bimgling  pin,  the 
rest  may  remain  exactly  as  in  the  origi- 
nal drawing,  with  a  trifling  alteration 
of  the  lower  part  of  the  lever,  which  must 
be  made  so  as  to  bite  well  in  the  upward 
pointing  ratchet  b. 

Your  obedient  servant, 

Trawbtsin. 

Lynn  Regis,  Norfolk,  Feb.  10. 1841. 


LIFE   ANNUITIES. 

Sir, — The  method  of  finding  the  pre- 
sent value  of  £1  annuity  depending  upon 
any  given  age,  and  for  any  given  period 
of  time,  is  found  from  the  theorem — 

a\\+r  (1  +  r)'  (l  +  r)»  ^  "^"^  ) 
^  The  arithmetical  calculation  for  this  is 
very  laborious ;  could  any  of  your  ma- 
thematical contributors  give  a  short  and 


EXPERIMENTS  AT  THE  POLTTBCHNIC 
INSTITUTION  ON  MARINE  PRO- 
PELLERS. 

Among  the  mechanical  models  now 
exhibiting  at  this  Institution,  is  one  of 
the  Archimedes  steamer,  with  the  screw 
of  Mr.  Smith  in  its  most  improved  form ; 
another  of  a  boat  with  Mr.  Stephens's 
well  known  paddle-wheel,  and  a  third  of 
a  man  bf  war  with  Capt.  Carpenter's  new 
quarter  propellers — so  called  from  their 
being  placed  under  the  hind  quarters  of 
the  vessel.  The  following  comparative 
experiments  with  these  models  were 
made  last  week. 

First,  the  vessels  of  Mr.  Stephens  and 
Capt.  Carpenter  were  lashed  stem  to 
stem  and  started  together  at  the  same 
instant.  The  paddle-wheel  propelled 
vessel,  unlike  the  experiment  described 
in  the  Mechanics*  Magazine  between  the 
Archimedes  and  the  WUUam  Gunston 
tug,  on  the  river  Thames,  soon  yielded 
to  the  sujierior  power  of  the  new  pro- 
peller, and  was  dragged  up  to  the  other 
end  of  the  sheet  of  water. 

Second,  a  trial  of  speed  then  followed  ; 
the  result  of  which  was  that  Capt.  Car- 
penter's model  went  along  nearly  twice 
as  fast  as  Mr.  Stephens's  with  the  paddle- 
wheel. 

The  two  vessels  it  is  proper  to  state 
were  well  matched  in  size  and  in  other 
respects. 

Third,  the  Archimedes  then  challenged 
Capt.  Carpenter.  The  two  vessels  were 
placed  a-breast  of  each  other,  and  at  a 
given  signal  they  started  together.  The 
result  of  the  experiment  was  that  Capt. 
Carpenter's  model  beat  the  Archimedes 
in  speed,  and  with  a  very  inferior  motive 
power. 

On  another  occasion,  Caot.  Carpenter's 
propeller  was  fixed  upon  tne  same  shaft 
to  which  Mr.  Kennie's  conoidal  pro- 
peller had  been  applied,  with  the  same 
boat,  the  same  machinery,  the  same 
power,  and  in  the  same  position.  Mr. 
Kennie's  propeller,  after  a  few  trials, 
was  found  not  to  be  so  strong  as  it  ought 
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to  have  been^  and  consequently  the  ex- 
periment went  for  nothing,  except  in 
this  way : — In  Mr.  Rennie's  circular  of 
the  8th  August,  1839>  we  find  the  fol- 


lowing comparative  statement  of  the  ca- 
pabilities of  Mr.  Rennie's  propeller  and 
the  propeller  used  on  board  of  the  Jr- 
ehimedes: — 


Mr.  Rennie's  Propeller. 
The  Screw  Propeller . . . 


Distance  in   Time  in  Revolution  of  pro- Speed  of  boot  in 
secondi.   peUer  per  minuto.  miles  per  hour. 


10 
10 


From  the  above  table  it  appears  that 
Mr.  Rennie*8  propeller  will,  with  an 
equal  exertion  of  power,  and  working 
within  eoual  limits,  produce  a  speed  -rh- 
greater  tnan  is  obtained  with  the  screw, 
while  it  is  driven  at  a  velocity  Vr  less 
than  the  screw. 

Now  Capt  Carpenter  makes  use  of 
the  same  machinery,  and  applies  the 
same  or  an  equal  power  to  his  propeller, 
in  a  boat  having  nearly  the  same  area  of 
midship  section,  and  instead  of  obtain- 
ing a  speed  only  of  3.4  or  2.6  miles  per 
hour,  he  propels  the  boat  88  yards  in  30 
seconds,  making  120  revolutions  with 
the  propeller,  which  is  a  speed  of  6  miles 
per  hour  where  the  screw  and  Mr.  Ren- 
nie's propeller  only  make  half  that 
speed. 

It  may  be  asked,  how  is  this  great  dif- 
ference of  speed  to  be  accounted  i6r»  if  it 


130.3 
171.fi 


202.8 
218.6 


3.4 
2.6 


be  not  the  shape  of  the  propellers  employ- 
ed by  Captain  Carpenter }  Captain  Car- 
penter uses  as  his  model  for  a  propeller 
the  same  figure  as  Sir  Isaac  Newton  de- 
scribes as  offering  the  least  resistance  to 
the  fluid  in  its  longest  axis,  and  the 
greatest  resistance  in  its  broadside,  and 
this  is  what  is  required  of  such  a  pro- 
peller. It  is,  moreover,  the  same  figure 
as  the  late  Colonel  Beaufoy  made  so  many 
satisfiictory  experiments  with,  in  deter- 
mining the  resistance  of  fluids.  In  a  cir- 
cular issued  by  Captain  Carpenter,  he 
compares  the  position  of  his  propellers  to 
that  of  the  aquatic  tribes  of  birds  of  the 
Auk  species,  and  the  action  of  his  pro- 
pellers in  the  water  comes  very  near  to 
that  of  the  fish's  tail,  which  everybody 
must  allow  is  the  best  model  after  all.— 
CFrom  a  corregpondentj 


THB   8UPBRI0RITY  OP    CORNISH    BINOLB   LIFTING   BNOINBB  OTBR  ROTATITB. 


Sir, — ^The  object  of  the  present  paper  is 
not  so  much  to  account  for  the  great  dutv 
performed  by  the  Cornish  engines  (though 
on  this  point  I  may  touch  hereafter),  as 
an  attempt  to  discover  the  real  causes  of 
their  superiority  over  rotative  engines. 
TThis  is  a  subject  of  far  more  importance, 
(to  my  mind  there  is  no  question  con- 
nected with  steam  navigation  of  equal 
moment).  The  former  is  a  fact  well  es- 
tablished, though  not  well  accounted  for, 
the  beneficial  effects  of  which  are  already 
felt.  Before  we  can  expect  the  same  re- 
sults in  other  engines,  we  must  be  satis- 
fied that  the  true  causes  of  difference  are 
clearly  discovered,  and,  where  there  are 
several,  that  the  accurate  proportion  is 
assigned  to  each.  Whilst  looking  into 
this  ouestion,  the  many  contradictions  I 
found  in  those  facts  which  seem  to  me 
to  bear  upon  it,  naturally  reminded  me 
of  the  old  philosophy  of  Pyrrho.  This 
ingenious  gentleman  finding  all  matters  of 
human  enquiry,  as  inextricably  involved 
in  uncertainty  two  thousand  years  ago 


as  they  seem  to  be  now,  thought  it  the 
wisest  course  never  to  make  up  his  mind 
on  any  one  thing  $  and  thus  he  passed  a 
loug  life  in  running  after  truth  until 
death  stopped  him  in  the  race.  The  plan 
was  original  and  safe,  for  being  never 
wrong  he  preserved  his  reputation  to 
the  last,  ana  like  other  wise  men  who 
never  risk  an  opinion,  gathered  much 
glory  in  reversion.  The  curse  of  inves- 
tigation mto  the  past,  seems  always  to 
have  been  the  inaccuracy  of  instruments, 
the  incorrect  observance  of  facts,  or  the 
record  of  one-tided  facts.  This  is  the 
complaint  of  most  philosophical  en- 
quirers; and  if  I  thus  occupy  your 
columns  by  these  prefatory  remarks  to 
direct  attention  to  such  fatal  and  often 
ruinous  errors  of  practice,  "  it  is  not,*' 
as  Lord  Bacon  observes,  **  by  way  of 
ostentation,  but  because  it  may  be  use- 
ful." "  Men,"  it  is  justly  observed  by 
Professor  Playfair,  in  his  excellent  an- 
alysis of  the  ffovum  Organon,  "  men,  in 
their  inductive  reasonings,  deceiye  them- 
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selves  continually,  and  think  that  they 
are  reasoning  from  facts  and  experience, 
when,  in  reality,  they  are  onlv  reasoning 
from  a  mixture  of  truth  and  falsehood. 
The  only  end  answered  by  facts  so  in- 
correctly apprehended  is  that  of  making 
error  more  incorrigible.  Nothing  in- 
deed is  so  hostile  to  the  interests  of  truth 
as  facts  incorrectly  observed."* 

I  am  more  particularly  led  to  make 
these  observations,  by  observing  the 
great  inferiority  in  the  indicator  diagrams 
of  those  engines  under  Mr.  Watt's  own 
superintendence,  to  those  of  the  present 
day.  By  and  by  will  be  seen  the  im- 
portance of  first  ascertaining  to  which 
the  superidrity  of  performance  is  really 
due;  because  three  things  are  inferred 
therefrom,  bearing  upon  the  subject  of 
theis  paper: — 1st.  That  the  rotative 
engines  of'  the  present  day  (from  causes 
independent  ot  more  complete  clothing 
or  the  use  of  expansive  steam)  always 
perform  better  than  the  occasional  best 
performances  of  Mr.  Watt's  rotative  en- 
gines when  under  his  own  care  (which  I 
very  much  doubt).  I  have  not  seen  this 
yet  touched  upon,  and  it  is  desirable  to 
settle  the  point.  2ndl^.  If  I  am  right, 
the  indicators  are  now  mcorrectly  made ; 
or,  3rdly.  They  are  not  properly  adjust- 
ed or  applied. 

The  indicator  not  being  generally 
known,  it  is  desirable  it  should  be  first 
understood,  and  the  following  observa- 
tions upon  it  will,  I  hope,  be  uufiiciently 
explanatory. 

On  the  Indicator. 
No  instrument  peihaps  connected  with 
the  steam-engine  is  more  beautiful  in 
itself,  more  admirably  adapted  for  the 
purpose  for  which  it  was  intended,  or,  if 
well  made  and  accurately  adjusted  each 
.  time  of  trials  more  exact  in  its  results 
than  this  simple  little  recorder  of  the  in- 
ternal operations  of  the  engine.  The 
•  purpose  for  which  Mr.  Watt  invented 
.  the  indicator  was  to  ascertain  with  cer- 
tainty the  mean  steam  pressure,  and, 
more  particularly,  the  proportion  the  ex- 
haustion or  vacuum  of  the  cylinder  bore. 


•  Is  it  not  kindness  to  Mr.  Unvin  to  tell  him  that 
this  obierration  is  applicable  to  his  invention,  that 
he  maj  at  once  consult  some  talented  engineer  be- 
fore he  spends  a  fortune  in  pushing  what  (I  think) 
no  one  will  adopt,  who  are  acquainted  with  woolfo's 
expansion  engine  ?  By  the  means  stated  it  is  im- 
possible  to  obtain  the  results  said  to  have  been  ob- 
tained. 


at  different  parts  of  the  stroke,  to  the 
vacuum  in  the  condenser,  in  order  to 
know  what  area  and  length  of  piston  to 
allow  for  different  powers  :  also  that  the 
gross  power  of  the  engine  might  be 
calculated  with  accuracy,  and  the  proper 
proportions  of  the  steam  and  eduction 
valves  be  determined.  This  was  of  the 
last  importance  at  a  time  when  the  best 
relative  size  of  the  parts  had  to  be  ascer- 
tained, and  neither  the  tools  were  invent- 
ed, nor  the  hands  found  capable  of  using 
them.  Thus  Mr.  Watt  had  not  merely, 
day  by  day,  to  invent  instruments,  to 
instruct  the  workmen  to  ply  them,  but 
to  meet  bv  his  wonderful  and  ready  re- 
sources, the  numerous  exigencies  of  the 
moment,  inseparable  from  a  large  and 
novel  manufactory  of  most  accurate 
parts. 

The  principle  of  the  indicator  is  that 
of  the  atmospheric  engine,  the  spring 
being  added  to  mark  the  degrees  of 
pressure.  A  miniature  Newcomen's 
engine  of  two  inches  diameter  fixed  on 
the  cylinder  will  enable  any  one  to  com- 
prehend its  action.  The  steam  piston 
and  the  piston  of  the  indicator  will  there- 
fore act  in  opposite  directions,  for  the 
steam  entering  between  the  two,  separates 
them,  pressing  the  steam  piston  down, 
the  otner  up  agunst  the  atmosphere. 
This  marks  tne  steam  pressure.  N¥hen 
the  steam  piston  begins  to  reverse  its 
action  the  exhaustion  in  the  cylinder 
commences,  slowly  at  first,  more  com- 
plete as  the  piston  finishes  its  stroke. 
The  indicator  parjtakes  of  this  exhaustion 
in  exact  proportion,  and  its  piston  is 
consequently  pressed  down  by  the  atmo- 
sphere, as  in  Newcomen's  engine.  This 
marks  the  vacuum  of  the  cylinder 
throughout  the  stroke.  The  indicator 
])i8ton  moving  rapidlv  up  and  down  so 
short  a  space  would  leave  a  difiliculty  in 
ascertaining  either  the  mean  steam  pres- 
sure, or  mean  exhaustion  of  the  cylinder. 
Mr.  Southern,  an  ingenious  assistant  in 
Boulton  and  Watt's  service,  added  the 
paper  and  pencil  to  trace  a  diagram,  by 
which  the  variations  at  every  part  of  the 
stroke  might  afterwards  be  ascertained. 
Though  in  the  indicators  of  the  present 
day  this  paper  is  placed  round  a  cylinder 
made  to  revolve  by  a  string  attached  to 
the  top  of  the  piston,  and  is  more  com- 
pact, I  give  a  sketch  to  preserve  the  one 
used  by  Mr.  Watt,  and  because  it  can 
be  easier  understood. 
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Pig.  1. 


Fig.  1  is  an  indicator  fixed  on  the  top 
of  the  steam  cylinder,  and  fastened  to 
S  S  the  stand,  which  is  grooved  at  the 
top  to  permit  T,  the  tahlet,  to  slide 
backwards  and  forwards ;  G  is  the  guide, 
forming  part  of  the  stand,  through  which 
the  piston-rod  of  the  indicator  moves, 
and  to  which  the  top  of  the  spring  is 
fixed ;  P  is  the  paper  or  card  pinned  to 
the  tablet ;  C  is  the  cyhnder  of  the  indi- 
cator, in  which  its  piston  is  represented 
at  its  zero  or  starting  point,  having  just 
completed  the  diagram  D ;  the  line  across 
is  the  zero  or  atmospheric  line,  first 
formed  by  drawing  the  tablet  backwards; 
R  is  the  radius  rod  to  which  the  tablet 
string  is  fastened.  The  steam  piston  is 
now  on  the  point  of  commencing  its 
down  stroke,  and  immediately,  by  turn- 


ing  the  cock,  the  steam  is  permitted  to 
flow  into  the  cylinder,  it  will  press 
equally  upon  the  working  piston  and  up 
against  the  indicator  piston.  The  de- 
scent of  the  steam  piston  slackens  the 
line,  and  the  weight  draws  the  tablet  to 
Uie  left  until  the  completion  of  the 
stroke,  the  pencil  necessarily  tracing 
every  fluctuation  in  the  steam  pressure, 
because  the  indicator  piston,  to  which 
the  pencil  is  attached,  is  forced  up  with 
just  as  much  power  as  the  steam  piston 
18  forced  down.  By  ascertaining  pre- 
viously the  weights  required  to  expand 
and  contract  the  spring  from  I  to  15  lbs., 
and  marking  the  degrees  accordingly, 
the  variations  in  the  diagram  are  after- 
wards measured  by  such  scale,  and  the 
result  ascertained ;  or  the  paper  may  be 
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previously  ruled  with  spates  in  propor-     The  falling  off  of  the  top  line  of  the 
tion  to  such  scale,  as  shown  in  Fig.  2.      diagram  shows  that  the  steam  pressure  is 

Fig.  2. 
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7  feet 


diminishing  towards  the  conclusion  of 
the  down  stroke,  when  the  pencil  has 
then  traced  from  1  to  2  (fig.  3).  Ex- 
haustion of  the  cylinder  now  commences, 
and  the  indicator  piston  descends  by  the 


pressure  of  the  atmosphere  (as  in  New- 
comen's  engine)  as  fast  as  the  steam  is 
annihilated.  In  proportion  to  the  ra- 
pidity of  the  exhaustion  will  the  depth 
of  the  curve  approach  to  3 ;  for  if  it  were 


Fig.  3. 


instantaneous  a  vertical  line  would  be 
traced  by  the  rapid  descent  of  the  indi- 
cator piston  from  2  to  3.  As  the  steam 
piston  ascends  it  is  drawing  back  the 
tablet  to  its  former  position — the  exhaus* 
tion  becomes  more  perfect  the  nearer  the 
completion  of  the  up  stroke — and  the  in- 
dicator piston  consequently  falls  lower 
and  lower  by  the  pressure  of  the  atmo- 
sphere, and  traces  the  line  from  2  to  4. 
The  steam  piston  has  now  made  one 
down  and  one  up  stroke,  (the  line  from 
4  to  1  being  made  by  the  re-admission 
of  steam),  and  the  mean  steam  pressure 
and  mean  cylinder  exhaustion  are  cor- 
rectly ascertained  by  the  variations  shown 


in  the  diagram.  If,  therefore,  the  two 
registers  of  steam  pressure  above  the  at- 
mosphere, and  the  pressure  of  the  atmo- 
sphere above  the  exhaustion  be  added 
together,  the  gross  power  exerted  per 
square  inch  in  the  piston  will  be  reaaily 
calculated.  Fig.  2  shows  a  mean  cylinder 
vacuum  of  IQH.  The  mean  is  calculated 
at  every  six  inches,  the  stroke  being,  as 
shown,  7  feet.  It  will  be  remarked  that 
the  line  traced  above  the  atmospheric  or 
zero  line  is  considerably  less  extended 
than  the  tracing  below  it.  It  will  readily 
suggest  itself  that  this  is  owing  to  steam 
pressing  the  indicator  piston  up  against 
the  atmosphere,  the  steam  being  (except 
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in  tugs)  seldom  above  6  lb8.>  whereas  for 
the  curve  below  there  is  the  fuU  pressure 
of  the  atmosphere  on  the  indicator  piston 
seeking  to  enter  the  partially  exhausted 
cylinder. 

I  think  that  the  enfp^ved  index  at- 
tached to  the  indicators  of  this  day  must 
lead  to  erroneous  results ;  because  that 
always  continues  invariable,  though  the 
spring  from  which  it  has  been  graduated 
may  be  affected  by  temperature,  which 
is  well  known  has  considerable  influence 
on  metals.  Something  of  this  kind  can 
alone  account  for  the  indications  show- 
ing as  great  a  steam  pressure  in  the  cy- 
linder as  in  the  boiler,  though  the  indi- 
cator cylinder  is  not  even  clothed  to  pre- 
vent condensation. 

I  think  the  superior  duty  of  the  single 
lifting  Cornish  engine  is  owing  more  to 
the  complete  exhaustion  of  its  cylinder 
htfore  die  piston  begins  its  stroke,  than 
to  any  other  single  cause.  Something  is 
due  to  better  clothing,  and  to  one  or  two 
other  causes,  but  this  I  believe  chiefly 
to  be  the  fadtherto  unconsidered  cause. 
Austen's  engine,  and  indeed  all  the  single 
Ck)rni8h  engines  remarkable  for  extra- 
ordinary duty,  require  the  cylinder  to  be 
exhausted  only  six  or  seven  times  a 
minute,  whereas  rotative  engines  require 
from  30  to  60  evacuations  a  minute, 
which  I  will  show  makes  a  difference  in 
effective  duty  of  at  least  3i  or  4  lbs.  per 
square  inch.  In  the  latter  it  is  impossiole 
that  the  cylinders  can  be  completely  ex- 
hausted until  nearly  the  end  of  every 
stroke  of  the  piston,  entailing  great- loss 
of  power,  but  in  the  former  every  stroke 
begins  with  as  good  a  vacuum  in  the  cy- 
linder as  in  rotative  engines  it  endsmui. 
There  must  not  only  be  cold  surface  to 
condense,  but  time;  and  however  quickly 
steam  may  flow  to  a  vacuum  it  cannot 
be  condensed  quicker  than  the  injection 
water  can  flow  into  the  condenser ;  or, 
in  surface,  than  the  steam  can  enter  a 
suflicient  number  of  pipes,  and  come  in 
contact  with  their  surfaces.  In  Cornish 
engines  the  piston  waits  at  the  top  until 
this  is  nearly  done,  and  then  moves  so 
very  slowly  as  never  to  feel  any  uncon- 
densed  steam  beneath  it.  In  rotative  en- 
gines the  rapidity  of  action  renders  this 
impossible.  I  shall  enter  more  fully  into 
these  questions  in  my  next. 

1  am.  Sir,  your  obedient  servant, 

SCALPBL. 
February  18, 1841. 


THE     RAILWAY    BREAK— (p.  184.)  ERRATUM 
CORRECTED. 

Sir, — I  have  just  seen  the  number  of  your 
Magazine  containing  a  description  of  my 
railway  break  and  beg  to  call  your  attention 
to  an  error  of  your  engraver.    The  section 

of  the  band  is  represented  thus :    ^^,^  0^^ 

If  a  railway  wheel  were  of  that  form  there 
would  have  been  no  occasion  for  any  portion 
of  the  band  clipping  the  flange  as  it  could 
not  have  slipped  oE     If  should  have  had  a 

form  thus :      ^^ISjiiTr;^   being  that  usually 

given  to  railway  wheels. 

I  am  your  obedient  servant, 

E.  M.  J. 
London,  March  8.  1841. 


STEAM   COOPERAGE. 

Our  attention  having  been  recently  at- 
tracted by  the  statements  that  have  appeared 
of  the  extraordinary  advantages  secured  by 
a  new  patent  for  the  manufacture  of  staves, 
shingles,  laths,  and  &r  wood-cutting  in 
general,  we  were  induced  to  pay  a  visit  to 
3ie  works  at  the  Square  Shot-tower,  Water- 
loo-bridge, on  Monday  last  The  machinery 
which  we  then  saw  at  work  appeared  to  us 
fully  to  authorise  the  expectations  of  the 
patentee  Captain  W.  H.  Taylor.  The  pro- 
cess is  so  simple,  and  at  the  same  time  so 
efiectual,  that  it  must  cause  an  entire  revo- 
volution  in  the  trades  affected  by  the  in- 
vention. 

The  wood,  having  been  cut  from  the  solid 
timber,  by  means  of  circular  saws,  into 
blocks  of  the  requisite  length  and  breadth, 
is  first  steamed  for  the  purpose  of  softening 
and  seasoning.  The  waste  steam  of  the  en- 
gine is  used  for  this  purpose.  It  is  then  cut 
mto  leaves  of  the  reqmred  thickness  with 
extraordinary  rapidity  by  one  or  other  of 
two  sets  of  machines  adapted  for  this  pur- 
pose ;  the  one  being  a  species  of  iron  plane 
working  in  a  vertical  direction,  the  other  a 
large  disc,  containing  two  cutters,  and  per- 
forming from  100  to  150  revolutions  per 
minute.  Messrs.  Bramah  and  Robinson  have 
just  completed  a  giant  machine  of  this  kind, 
being  a  disc  of  thirteen  feet  in  diameter,  in- 
tended for  cutting  hogshead  staves.  Such  is 
the  dynamical  excellence  of  the  mechanical 
arrangements,  that  at  the  expense  of  but 
two  or  three  horse  steam  power,  the  wood  is 
cut  like  cheese,  without  offering  any  appa- 
rent resistance  to  the  knife,  and  without  the 
slightest  waste  in  saw-dust,  shavings,  or 
chips.  The  leaves  thus  cut  are  passed 
through  another  machine,  which  at  the  same 
moment  bends  them  into  the  curved  form 
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required  for  the  shape  of  the  cask  for  which 
they  arc  intended,  gives  them  the  requisite 
taper,  and  hevels  the  edges  so  as  to  make  them 
fit  cacli  other  with  a  water-tight  joint  Each 
of  these  machines,  attended  only  hy  a  hoy  of 
from  eight  to  ten  years  old,  is  capable  of 
turning  out  as  many  finished  staves  in  a 
u\inute  as  the  most  experienced  cooper  could 
rend  and  finish  in  an  hour. 

We  imderstand  that  Captain  Taylor,  who 
is  also  the  inventor  of  the  magnetic  engine 
that  was  exhibited  for  some  months  at  the 
Colosseum,  has  refused  thirty  thousand 
pounds  for  his  patent,  being  desirous  to 
carry  out  his  invention  to  its  full  powers  by 
the  aid  of  a  public  company,  which  has  al- 
ready applied  to  Parliament  for  an  act  of 
incorporation.  The  simplicity  and  great 
power  of  the  invention,  the  saving  effected 
in  malerial,  in  labour,  and  in  time,  and  the 
applicability  of  its  aid  to  so  many  articles  of 
daily  consumption,  render  it  likely  to  be  the 
means  of  most  beneficial  results  to  trade 
and  to  the  public,  as  well  as  a  most  lucrative 
speculation  for  the  proprietors. — Patriot, 


MR.    URWIM'S    8YSTBM    OF  WORKING    STEAM 
EXPAN8IVELT. 

Sir. — Having  observed,  in  912  of  your 
valuable  Magazine,  an  account  of  Mr. 
Urwin's  recently  patented  system  of  work- 
ing Rtcam  expansively,  I  beg  to  ofler  a  few 
remarks  thereon. 

In  the  first  place  it  is  stated,  on  the  assur- 
ance of  the  proprietors  of  the  Hercules  steam 
tog,  that  the  saving  arising  from  the  adop- 
tion of  the  system  on  board  that  vessel  has 
amounted  to  upwards  of  40  per  cent  in  fuel. 

This  I  conceive  to  be  feasible,  when  it  is 
understood  that  one  half  only  of  the  steam 
required  to  charge  the  cylinder  per  revolu- 
tion, when  working  in  the  ordinary  way,  is 
employed  in  the  patent  engine. 

llie  same  result  as  regards  the  fuel  would 
obtain,  it  is  clear,  (assuming  the  same  num* 
her  of  revolutions  per  minute)  in  the  event 
of  the  steam  being  cut  off  at  the  half  stroke, 
both  in  the  ascent  and  descent  of  the  piston. 
The  mechanical  effect,  however,  in  both 
cases,  is  less  than  when  the  dense  steam  is 
caused  to  follow  the  piston  to  the  extremity 
of  the  stroke. 

"Alpha,"  whose  views  of  the  subject 
in  No.  914,  I  consider  to  be  substantially 
correct,  estimates  the  mechanical  effect  of  a 
certain  volume  of  steam  worked  expansively 
in  Urwin's  engine,  compared  with  the  same 
twice  measured  in  the  cylinder  by  cutting 
off  at  the  half  stroke,  to  be  as  26  to  35:— 
the  relative  effect  of  Urwin*s  engine,  how- 
ever, is  here  somewhat  underrated,  under 
the  circumstances  taken, — 26  :  33 1  being  a 
nearer  approximation. 

The  eiSect,  were  the  expanding  chamber 


of  larger  dimensions,  as  suggested  by  the 
patentee  where  room  is  not  a  consideration, 
would  be  still  less :  not  only  from  the  re- 
duced pressure  consequent  on  the  expansion, 
but  from  exposure,  moreover,  of  a  larger 
surface  for  radiation, — ^which,  in  every  case, 
will  be  much  greater  than  where  the  steam  is 
confined  to  the  cylinder  alone. 

In  his  specification,  Mr.  Urwin  has  ob- 
served, that  when  the  piston  has  descended 
past  the  lower  steam  way  D  (vide  frontis- 
piece No.  912)  the  steam  from  the  upper 
part  of  the  cylinder  rushes  into  the  ex- 
panding receiver  and  beneath  the  piston  at 
the  same  time,  by  the  vertical  groove  g: 
this  last  portion,  it  is  stated,  assists  in  pro- 
ducing an  immediate  reverse  action  of  tlie 
piston,  and  in  carrying  the  top  of  it  past  the 
steam  way  D. 

Now  the  reverse  action  cannot  be  so  pro- 
duced, inasmuch  as  the  piston  after  passing 
the  port  D  has  the  steam  both  above  and 
below  it,  being  carried  to  the  termination  of 
its  stroke  downwards  by  its  momentum ;  and 
being  unable,  without  the  assistance  of  a 
fly-wheel,  or  other  regulator  of  varying 
power,  to  return  past  the  port  D  where  tlie 
vacuum  commences  to  give  effect  to  tlie  steam 
beneath.    This  is  evidently  a  practical  defect 

In  conclusion,  I  submit  my  impression, 
that  the  reduction  in  the  speed  of  the  Her- 
culetf  due  to  the  diminished  power  after  the 
adoption  of  |the  expanding  receiver,  must 
have  been  very  palpable  on  trial,  unless  the 
engine  had  previously  been  in  very  bad 
working  order. 

I  am.  Sir, 

Your  most  obedient  servant, 
Nauticus. 

Woolwich,  March  8, 1811. 


abstracts  of  specifications  op  english 
patents  recently  enrolled. 

William  Coltman  and  Joseph  Wale 
OF  Leicester,  Frame-smiths, /or  improve- 
ments in  machinery  employed  in  frame^work 
knitting^  or  stocking  fabrics.  Enrolment 
Office,  March  6,  1841. 

For  the  purpose  of  being  driven  by  a  single 
main  shaft,  several  machines  are  placed  with- 
in the  same  framing,  through  which  the  sliaft 
passes,  furnished  with  as  many  cog-wheels 
as  there  are  machines  to  be  driven.  Each  of 
these  wheels  is  made  fast  or  loose  upon  the 
shaft  at  pleasure  by  means  of  a  clutch  box 
sliding  on  the  shaft  Bv  working  these  coup- 
ling boxes,  any  one  of  the  series  of  the  wheels 
can  be  disconnected  from  the  shaft,  which 
will  revolve  without  it;  thereby  enabling 
each  machine  to  be  stopped  or  started  as  re- 
quired, quite  independently  ot  the  rest  The 
motion  of  the  driving-wheels  is  communi- 
cated to  the  machines  by  wheels  and  levers 
in  the  usual  manner. 
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The  second  improvement  refers  to  the 
mode  of  working  the  jack-sinkers ;  the  jacks 
which  are  shorter  than  usual,  instead  of 
moving  on  an  axis  passing  through  them  as 
heretofore,  rest  on  what  the  patentees  call  a 
"jack-har."  Tlie  jacks,  instead  of  being 
connected  by  a  pin  joint  to  the  sinker,  are 
connected  to  a  sliding  bolt,  which  bolt  is 
connected  by  a  pin  joint  to  tlie  sinker.  The 
sliding  bolts  are  guided  vertically  by  combs, 
and  their  position  as  regards  the  front  and 
back  of  the  machine  is  adjusted  most  accu- 
rately bv  means  of  gauge  bars. 

Tliirdly.  A  toothed  rack  is  formed  on  each 
of  the  bars  to  which  the  tickling  points  are 
fastened,  by  which  they  can  be  moved  in 
opposite  directions,  to  cause  the  tickling 
points  to  be  correctly  placed,  so  that  in  en- 
tering the  machine  tJiey  will  come  directly 
on  to  the  beards  of  the  three  external  needles, 
on  which  there  are  loops  at  each  salvage  of 
the  fabric,  in  order  to  take  up  the  loops 
therefrom  and  carry  them  in  towards  the 
middle  of  the  width  of  the  fabric,  a  distance 
of  two  needles;  so  that  when  these  loops  are 
again  placed  on  needles,  there  will  be  one 
loop  on  the  outermost  needles  at  each  of  the 
salvages,  and  two  loops  on  each  of  the  next 
two  needles,  reckoning  towards  the  middle 
of  the  fabric  For  the  purpose  of  stopping 
the  machine  at  proper  periods,  in  order  to 
narrow  the  work  there  is  a  suitable  arrange 
ment  of  wheels  and  levers,  which  act  upon 
the  coupling  boxes  previously  described. 

Fourthly.  There  is  described  an  improved 
method  of  constructing  jacks,  which  consists 
in  placing  the  tails  of  the  jacks  beyond  the 
axis  of  motion,  and  instead  of  applying  the 
jack  springs  to  their  tails  behind  the  axis, 
the  springs  are  placed  in  front,  and  a  hook 
is  formed  on  the  front  upper  surface  of  the  jack. 
The  claim  is  tol.  The  mode  of  constructing 
and  applying  framing  to  machines  for  making 
stockings  and  knit  fabrics,  whereby  several 
machines  may  be  driven  by  a  single  main 
shaft,  and  each  stopped  and  started  without 
reference  to  the  others  in  the  same  framing. 

2.  The  mode  of  applying  sliding-bolts, 
and  parts  connected  Uierewith,  for  working 
the  jack-sinkers  of  machinery  for  making 
stocking  and  frame-work  knitting  fabrics. 

3.  The  mode  of  applying  tickling  points 
and  bars ;  and  the  means  of  stopping  the 
machinery  at  the  proper  times  for  narrowing 
the  work. 

^  4.  The  mode  of  constructing  jacks  of  jack- 
sinkers,  and  the  mode  of  applying  springs 
thereto. 

Mark  Freeman,  of  Sutton  Common, 
Gentleman,  for  improvements  in  weighing 
maehinet,  Enrobnent  Office,  March  10, 1841. 
These  improvements  are  twofold,  and  re- 
late in  the  first  place  to  a  new  mode  of  con- 
structing weighmg  machines,  for  weighing 
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letters  and  other  articles.  Secondly^  to  a 
mode  of  constructing  weighing  machines 
suitable  for  analytical  and  other  purposes, 
when  exceedingly  minute  matters  are  to  be 
weighed. 

The  principle  embodied  in  the  first  con- 
struction is  just  the  opposite  of  that  patented 
by  Professor  Willis, whose  weighing  machine 
was  fully  described  at  page  148  of  our  last 
volume.  In  that  case,  the  weighing  was  ef- 
fected by  taking  up  in  succession  a  series  of 
weights;  in  the  present  instance,  only  one 
weight  is  employed,  but  the  beam  is  made 
to  take  a  fresh  bearing  or  point  of  support  by 
every  increase  of  weight  m  the  body  whose 
weight  is  to  be  ascertained. 

From  the  top  of  a  pillar,  or  stem,  rises  two 
side  frames,  sUghtly  arched  on  their  upper 
surface,  in  whi(^  is  cut  at  proper  intervals  a 
series  of  notches;  the  beam  consists  of  along 
bar  having  a  globular,  or  other-sbaped  weight 
at  one  extremity,  and  a  hook  or  scale- pan 
at  the  other.  A  series  of  cross  arms  (equal 
in  number  to  the  notches,)  terminating  at 
both  ends  in  knife  edges,  are  placed  across 
tlie  beam,  and  support  it  by  resting  in  the 
notches  on  the  upper  edges  of  the  side  frames. 

When  not  in  use,  the  beam  is  supported 
bv  the  arm  nearest  to  the  weight;  but  on 
placing  a  letter,  or  other  article  weighing 
half  an  ounce  in  the  scale,  the  beam  is  drawn 
down  and  takes  a  new  bearing  upon  the  se- 
cond arm,  and  so  on  with  any  greater  weight 
A  pointer  descends  from  the  beam,  and 
traversing  before  a  graduated  scale  indi- 
cates the  value  of  the  disturbing  force. 
In  order  to  remedy  a  difficulty  (which  the 
patentee  asserts  to  exist)  in  obtaining  weights 
small  enough  for  the  analytical  piirposcH  of 
the  chemist,  and  to  weigh  quantities  of  mat- 
ter too  minute  to  be  indicated  by  ordinary 
weights  and  scales ;  tlie  patentee  constructs 
a  balance  of  unequal  anns.  The  relative 
proportions  of  which,  may  be  as  1  to  10,  20, 
30,  40  or  any  other  equal  multiple,  when  the 
body  weighed  will  only  be  the  tenth,  twen- 
tieth, &c.  of  the  weight  employed,  which  is 
placed  in  the  scale  hanging  from  the  shorter 
arm  of  the  balance.  The  cquUibrinm  of  the 
beam  is  produced  by  hanging  a  couuterx)oise 
weight  from  its  shorter  end.  We  cannot 
help  thinking  that  the  utility  of  either  of 
these  contrivances  is  exceedingly  doubtful, 
and  we  strongly  suspect  the  balance  of  un- 
equal arms  is  much  too  old  a  contrivance  to 
form  the  subject  of  a  valid  patent 

Charles  Dod,  of  Buckingham-street, 
Adelphi,  Gentleman, /or  certain  methode 
or  proctttetfor  the  man^fcuiture  of  plate  glass, 
and  also  of  substances  in  imitation  of  marbles, 
stones,  agates,  and  other  minerals,  of  all  forms 
atui  dimensions,  applicable  to  objects  both  of 
use  and  ornament, — Bolls  Chapel  Office, 
March  10, 1841. 
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These  processes  are  for  the  manufacture 
of  masses  of  colourless  or  coloured  glass,  in 
at  one  and  the  same  time,  giving  them  the 
forms  which  indicate  their  use;  such  as  slabs, 
table- tops,  chimney-pieces,  vases,  cups, 
columns,  in  short,  objects  of  all  forms  and 
dimensions ;  and  whereby  those  difficulties 
which  have  hitherto  existed  in  casting  or 
running  glass  direct  from  the  melting-pot 
into  moulds  of  the  required  forms  are 
avoided. 

Also,  for  the  manufacture  of  coloured 
glasses  and  other  vitrified  substances,  with 
veins,  rays,  or  stratifications,  and  in  imita- 
tion, both  as  to  their  colour,  breaks,  veins, 
rays,  &c,  of  marbles,  and  stones  of  all  kinds, 
as  jasper,  agate,  porphyry,  on3rx,  lapis- 
lazuli ;  and  rivalling  them  in  beauty  and  bril- 
liancy. 

For  tliis  purpose,  glass  of  any  sort,  either 
coloured  or  colourless,  is  placed  in  moulds 
of  fire-clay,  the  interior  of  which  is  coated 
with  a  mixture  (in  equal  proportions)  of 
plaster  of  Paris  and  talc.  Pieces  of  glass 
are  then  to  be  arranged  according  to  the  de- 
sign to  be  produced,  within  the  mould,  which 
is  to  be  placed  in  an  oven  or  muffled  furnace, 
and  the  temperature  raised  till  the  pieces  of 
glass  arc  partly  melted  and  unite,  being 
soldered  as  it  were  together,  forming  a  single 
solid  mass.  To  make  vases  or  columns, 
moulds  made  of  fire- clay  and  coated  on  the 
inside,  as  before  directed,  are  to  be  prepared. 
Funnels  of  fire-clay  are  placed  over  the 
moulds,  through  which  melted  glass  is 
poured,  which  fills  up  all  the  cavities  remain- 
ing between  the  several  pieces  of  glass  pre- 
viously contained  in  the  mould,  which  be- 
come homogeneous  by  exposing  the  mould 
to  a  farther  degree  of  heat,  as  before  stated. 

With  mufHed  furnaces  or  ovens,  the  pa- 
tentee states  he  is  thus  enabled  to  unite  into 
masses  of  all  dimensions,  glasses  of  every  de- 
scription, and  even  minerals  directly  from  a 
natural  fusion,  as  basalt,  &c.  To  succeed 
perfectly,  it  is  essential  that  the  heat  received 
by  the  mould  should  be  greatest  below,  be- 
cause if  the  air  contained  between  the  pieces 
united  by  the  fusion  should  be  enveloped 
witliin,  it  would  leave  cavities,  or  produce 
ebullition  highly  detrimental  to  the  effect 
sought.  The  funiaces  or  ovens  employed  for 
these  processes,  tlierefore,  are  to  be  heated 
from  beneath,  and  tlic  heating,  as  well  as  the 
subsequent  cooling,  are  both  to  be  performed 
very  gradually,  so  as  to  effect  the  perfect 
annealing  of  the  articles. 

The  patentee  has  found  that  a  globule  of 
glass  containing  a  metal,  was  reduced  to  a 
transparent  state  by  the  simple  fire  of  reduc- 
tion, and  that  on  applying  to  such  globule 
the  fire  of  oxidation,  the  metal  assumed  the 
colour  peculiar  to  its  oxide.  Thus,  "  silver 
reduced  to  the  state  of  sulphur,  af^er  having 


divided  it  by  a  dissolution  and  precipitation 
of  any  sort,  calcined  with  an  equal  quantity 
in  weight  of  pulverised  sulphur,  will  give, 
introduced  into  a  composition  of  flint  glass 
in  the  proportion  of  one  part  in  two  or  three 
thousand,  a  transparent  glass,  tinged  only 
with  a  clear  yellow ;  the  same  glass  submitted 
to  the  fire  of  oxidation  becomes  opaque,  and 
of  a  whitish  yellow  throughout  its  mass, 
there  remaining  only  a  small  portion  of  trans- 
parent glass,  which  interposed  between  that 
which  has  received  the  colour,  produces  the 
most  varied  effects  of  stratification."  AU 
articles  thus  made  are  to  be  finished  and 
polished  in  the  usual  manner. 

The  application  of  these  methods  and  pro- 
cesses upon  a  large  scale  will,  it  is  said, 
efifect  a  great  saving  in  the  manufacture  of 
glass,  and  will  also  introduce  new  substances 
in  the  manufacture  of  those  objects  of  use  or 
ornament,  to  which  at  present  marbles, 
stones,  agates,  and  other  minerals,  are  almost 
exclusively  devoted. 

The  application  of  talc  to  prevent  the  ma- 
terials from  adhering  to  the  moulds,  is  stated 
to  be  merely  an  application  upon  a  large  scale 
of  the  use  made  of  it  by  manufacturers  of 
cameos,  artificial  eyes,  &c. 

The  claim  is,  to  the  methods  and  pro- 
cesses hereinbefore  described,  for  the  several 
purposes  they  arc  severally  and  respectively 
applied  to. 

George  Alexander  Gilbert,  late  op 
Southampton  -  buildings.     Chancery  - 

LANE,  BUT  NOW   OP    NoRPOLK-HOUSE,  BaT- 

TER8EA,  Surrey,  Gentleman,  fw  certaim 
improvements  in  machinery  or  apparatus  for 
obtaining  and  applying  motive  power. — Rolls 
Chapel  Office,  March  10,  1841. 

This  invention  or  improvement  consists  in 
certain  novel  features  in  the  construction  of 
engines  to  be  actuated  by  steam,  air,  gas,  or 
other  elastic  fluid,  whereby  the  ponderous 
cylinder  heretofore  employed  is  dispensed 
with,  and  in  its  place  are  substituted  certain 
tubes  which  slide  one  within  the  other,  in 
the  same  manner  as  the  tubes  of  a  telescope, 
from  which  cause  the  patentee  denominates 
them  "  telescopic  tubes."  That  part  of  the 
present  engine  which  is  intended  as  a  sub- 
btitute  for  the  ordinary  cylinder,  consists  of 
two  tubes,  one  end  of  which  is  bolted  to  a 
steam  box  or  chamber,  divided  into  two  com- 
partments by  a  division  in  the  middle.  To 
each  end  of  the  frame- work  of  the  engine, 
stationary  tubes  are  affixed,  upon  which  the 
former  sUdes  backward  and  forward.  The 
ends  of  the  two  sliding  tubes  are  furnished 
with  stuffing  boxes  to  keep  the  joints  steam- 
tight  There  is  a  communication  at  the  ex- 
treme cud  of  each  of  stationary  tubes,  with 
the  steam  boiler  and  condenser,  opened  al- 
ternately by  slide  valves  worked  by  eccen- 
trics on  the  engine  shaft    The  steam-box 
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OT  chamber  18  ftmiished  with  cocks  on  its 
under  side,  for  the  purpose  of  discharging 
any  air,  water,  &c.,  it  may  contain,  previously 
to  starting  the  engine.  The  steam-box  and 
tubes  are  mounted  on  friction- rollers  which 
run  in  grooves  cut  for  the  purpose  in  the 
sides  of  the  frame  work.  Steam  being  ad- 
mitted into  the  stationary  tube  at  the  one 
end,  while  the  opposite  one  is  open  to  the  at- 
mosphere or  to  the  condenser,  the  sliding  • 
tubes  and  steam-chamber  move  towards  the 
latter ;  the  position  of  the  slide-valves  being 
then  altered  by  the  eccentrics,  the  communi- 
cations are  reversed,  and  hence  an  alternat- 
ing motion  backward  and  forward,  if  the  ap- 
paratus is  placed  horizontally — or  an  up  and 
down  motion,  if  the  apparatus  is  arranged 
vertically — ^is  produced;  which  alternating 
movement  is  converted  into  rotary  motion 
by  connecting  rods,  crank,  and  fly-wheel,  in 
the  usual  way. 

The  patentee  observes,  "  I  would  wish  it 
to  be  understood,  that  although  I  have  gene- 
rally mentioned  steam  as  the  vapour  em- 
ployed for  actuating  the  engine,  yet  some- 
times I  employ  air  or  gas  under  certain  cir- 
cumstances, and  find  them  more  economical 
than  steam.  I  therefore  do  not  intend  to 
confine  myself  to  any  particular  fluid  or 
fluids  for  actuating  my  improved  engine ;  nor 
do  I  confine  myself  to  the  precise  arrange- 
ment of  parts  shown  in  the  drawing,  as  I 
sometimes  construct  the  engine  in  such  a 
manner  that  the  sliding- tubes  shall  move 
up  or  down  perpendicularly  instead  of  slid- 
ing in  the  horizontal  manner  herein  de- 
scribed. Lastly,  I  desire  it  to  be  understood 
that  I  claim  as  my  invention,  the  mode  or 
method  of  producmg  motive  power  by  the 
use  of  steam,  gas,  or  any  other  fluid  con- 
jointly or  separately,  as  before  described. 

Paul  Hannuic,  late  of  Paris,  but 
MOW  OP  Clememts  Lane,  London,  forim- 
provements  in  the  conatruetion  of  governors  or 
regulators  applicable  to  steam-engines,  and  to 
other  engines  used  for  obtaining  motive  power. 
Enrolment  Ofiice,  March  10, 184L 

This  specification  opens  with  a  long  enu- 
meration of  the  defects  of  the  ordinary  pen- 
dulum governor :  particularly  the  oscillating 
nature  of  its  action  between  extremes,  and 
its  want  of  power  when  applied  as  a  regula- 
tor to  water  gates,  &c. 

The  substitute  for  this  imperfect  contri- 
vance, consists  of  a  pair  of  bellows,  in  three 
parts,  placed  one  above  the  other ;  a  small 
crank  shaft  worked  by  the  steam-engine,  or 
other  prime  mover,  gives  an  alternating  mo- 
tion to  the  two  lower  divisions  of  the  b^lows, 
by  which  a  quantity  of  air  is  forced  into  the 
upper  division  or  reservoir.  There  is  a  hole 
in  the  upper  plate  of  this  reservoir,  through 
which  the  air  escapes,  the  aperture  being  so 
regulated  by  an  adjustable  valve,  that  it  shall 


only  escape  at  a  given  rate.  Should  the 
speed  of  the  engine  exceed  the  prescribed 
limit  The  air  is  forced  into  the  reservoir 
faster  than  it  can  escape  through  the  valve, 
and  the  consequence  is,  that  the  upper  plate 
of  the  reservoir  is  lifted,  and  by  means  of 
suitable  levers,  &c.,  partially  closes  the 
throttle  valve  of  the  steam  pipe.  The  same 
movement  also  partially  closes  a  damper  in 
the  furnace  chimney,  so  as  to  regulate  at  the 
same  time  both  the  prodaction  and  the  sup- 
ply of  steam.  Two  or  three  modes  of  regu- 
lating the  aperture  for  the  escape  of  the  air 
are  shovm,  but  the  patentee  does  dot  confine 
himself  to  any  precise  arrangement  The 
same  apparatus  is  to  be  applied  to  govern 
the  speed  of  water  wheels,  for  which  pur- 
pose several  fonns  of  water  gates  are  shown, 
moving  with  greater  ease  than  the  ordinary 
ones,  so  as  to  be  acted  upon  with  great 
facility  by  a  small  power. 

The  claim  is  1,  to  the  construction  and 
arrangement  of  an  inflated  reservoir,  cylinder, 
or  receiver,  supplied  with  atmospheric  air,  gas, 
water,  or  other  liquid,  by  means  of  the  moving 
power  which  it  is  designed  to  govern  or  re- 
gulate. 

2.  The  combination  of  such  inflated  re- 
servoir, cylinder,  receiver,  or  other  governor, 
with  a  vane  or  damper  in  the  furnace  fine  or 
ehinmey,  by  which  the  intensity  of  the  fire 
is  governed  and  regulated  according  to  the 
speed  of  the  engine  or  the  supply  of  steam. 

Henry  Houldsworth,  of  Manchester, 
Cotton  Spinner, /or  an  improvement  in  ear" 
riages  used  for  the  conveyance  rf  passengert 
on  railwags,  and  a»  improved  seat  applicable 
to  such  carriages,  and  other  purposes* — Enrol- 
ment Ofifice,  March  6,  1841. 

This'invention  comprises  two  objects ;  I. 
To  combine  in  some  degree  the  pleasure  of 
outside,  with  the  comfort  of  inside  travelling ; 
and  secondly,  to  economise  the  space  oc- 
cupied by  seats,  where  space  is  an  object, 
and  to  protect  out-door  seats  from  the 
weather. 

The  first  of  these  objects  is  accomplished 
by  covering  the  carriage  either  wholly  or  in 
part  with  metallic  wire  gauze,  cloth,  or  net, 
of  a  texture  sufiiciently  close  to  break  the 
force  of  the  wind,  and  destroy  the  violence 
of  the  currents  produced  by  rapid  motion 
through  it ;  and  also  to  impede  the  entrance 
of  the  particles  of  coke-dust  emitted  by  the 
locomotive  engine  chimney,  and  yet  not  ma- 
terially to  obstruct  the  view  of  external  ob- 
jects. 

The  second,  by  the  use  of  seats  con- 
structed so  as  to  turn  or  fold  up  of  them- 
selves when  not  in  use,  by  the  action  of 
springs  or  weights.  A  railway  carriag^e  is 
described,  in  which  the  lower  frame  of  the 
carriage,  the  springs,  axles,  wheels,  &c,  are 
the  same  as  in  the  ordinary  railway  car- 
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riages;  the  dimenBions  are,  18  feet  long,  by 
7  feet  9  inches  wide,  and  7  feet  9  inches  from 
the  floor  to  the  highest  part  of  the  arched 
roo£  The  side  panels  are  carried  up  about 
three  feet  above  the  floor,  and  terminate  in 
rails  extending  the  whole  length  of  the  car- 
riage, and  morticed  on  to  the  tops  of  the  up- 
right framing  posts.  The  ends  of  the  car- 
riage are  framed  and  carried  up  to  the  height 
of  the  roof,  and  are  circled  to  correspond 
with  the  arched  covering.  From  the  up- 
rights of  the  side  framing,  which  are  two  feet 
apart,  brackets  project  outwards  about  six 
inches,  from  which  spring  a  series  of  arched 
ribs,  forming  the  framing  for  carrying  the 
wire  gauze  covering,  and  the  roo£  In  the 
centre  of  the  carriage,  an  upright  pillar  from 
the  floor  to  the  ridge-pin  of  the  ceiling  forms 
a  further  support  for  the  roof.  At  each  side 
of  the  carriage,  at  opposite  diagonal  comers, 
are  the  doors.  Along  the  upper  part  there 
is  a  boarded  water-tight  roof  5  feet  9  inches 
i.i  width,  and  on  each  side  of  it  extends  a 
string  rail  for  leading  the  rain  water  down 
grooves  into  small  pipes  which  convey  it 
to  the  ground.  In  addition  to  the  covering 
of  wire  gauze,  over  the  upper  compartments 
on  cither  side  of  the  boarded  roof  are  placed 
water-proof  curtains,  mounted  on  suitable 
rollers,  so  as  to  be  rolled  or  unrolled 
at  pleasure  by  the  persons  in  the  carriage. 
Thc.vrire  gauze  recommended,  is  of  copper 
wires  j^^  of  an  inch  in  diameter,  woven 
with  about  thirty  wires  to  the  inch ;  some- 
times brass  vrire,  or  brass  wire  coated  with 
platinum  may  be  used,  and  are  claimed  for 
this  purpose.  The  carriage  described  is  in« 
tended  to  accommodate  thirty-two  passen- 
gers ;  seats  for  sixteen  are  arranged  on  a  stage 
3  ft.  6  in.  wide  extending  lengthwise  of  the 
carriage,  and  raised  one  foot  above  the  floor, 
so  as  to  form  a  convenient  depository  for 
small  articles  of  luggage,  and  to  enable  the 
parties  occupying  these  seats  to  have  a  good 
view  of  external  objects.  The  other  sixteen 
seats  are  disposed  down  the  sides  and  at  the 
ends  of  the  carriage.  These  seats  are  con- 
structed so  as  to  fold  up  the  moment  they 
are  unoccupied,  by  the  action  of  weights  or 
springs.  Two  modes  of  construction  for 
eflecting  this  object  are  shown,  as  also  a  re- 
tarding apparatus,  but  the  patentee  does  not 
confine  himself  to  any  particular  arrange- 
-ment  for  accomplishing  this  object  The 
application  of  the  same  principle  to  garden- 
chairs  is  also  shown.  The  patentee  describes 
the  chief  feature  of  his  invention  to  consist 
in  the  application  of  the  principle,  that  in  the 
passage  of  air  through  wire  gauze,  hair  cloth, 
or  other  interstitial  materials,  the  violence  of 
the  current  is  destroyed  by  tJieir  resistance ; 


and  that  adopting  tliis  principle  he  covers,  or 
partially  covers  carriages  used  for  the  con- 
veyance of  passengers  on  railways,  with  wire 
gauze,  hair  cloth,  or  other  interstitial  fiibrics 
or  minutely  perforated  metals,  which  pro- 
tects passengers  from  the  force  of  the  wind, 
and  currents  of  air  produced  by  rapid  motion, 
and  also  serves  the  important  purpose  of 
preventing  the  entrance  of  coke  dust  emitted 
by  the  locomotive  engine,  without  materially 
impeding  the  view  of  external  objects ;  and 
claims,  generally,  the  use  or  appUcation  for 
the  purposes  hereinbefore  specified,  of  wire 
gauze,  hair  cloth,  perforated  metal  plates, 
and  other  interstitial  or  perforated  fabrics. 

The  patentee  does  not  confine  himself  to 
the  use  or  application  of  these  materials  to 
the  covering  or  partial  covering  of  carriages, 
or  as  a  substitute  for,  or  in  addition  to  glass, 
in  such  carriages  only  as  are  in  accordance 
with  the  foregoing  description;  nor  to  the 
materials  mentioned.  Neither  does  he  con- 
fine the  use  of  the  seats  to  railway  carriages 
only ;  but  to  conveyances  of  every  descrip- 
tion— ^to  steam-boats,  sailing  packets,  and  in 
every  situation  where  seats  are  used,  and 
economy  of  space  is  an  object  He  also 
claims  their  application  to  garden- seats,  and 
wherever  seats  are  exposed  to  the  weather, 
BO  as  to  protect  them  therefrom. 


NOTB8  AND  NOTICJCS. 

Sricsson*9  Screw  Propeller. — The  appearance  of  a 
■malls  team  boat  on  the  canal  in  this  city, where  it  liad 
arrived  from  Banburv  on  Wednesday,  excited  consi- 
derable attention ,  The  Fire  My,  the  propcrtj-  of  Mr. 
II.  Warriner,  of  Bloxhani  Qrove,  is  of  about  two  liome 
power,  and  fitted  witli  a  locomotive  boiler,  vibrating^ 
en^ncs,  and  Ericsson's  screw  propeller,  now  about 
to  be  applied  by  the  American  government  to  Bliips 
of  war.  The  perfect  and  beautiful  action  of  the 
boat  and  machinery  was  clearly  demonstrated  by 
the  speed  attained,  being  about  nine  miles  an  hour, 
which  is  very  considerable  for  so  small  a  craft. 
The  engines  were  planned  and  conducted  by  Mr. 
Warriner  liiniself,  a  pupil  of  Messrs.  Draithwaile 
and  Milner,  of  London,  at  their  manufactory ;  and 
the  boat  was  built  at  the  yard  of  Mr.  Iloberts,  of 
Banbun*.  Wo  were  much  phiased  on  viewing  her 
on  the  Thames  yesterday  and  the  day  before  ;  her 
motion  was  extremely  smouth,  the  propeller  bein:; 
llxed  in  her  stern.  Several  highly  respectable  per- 
sons  took  a  trip  in  this  elegant  vessel  yc:»terday, 
amount  whom  we  noticed  C.  Tawncy,  Ksa.  Mayor, 
with  Miss  Tawney,  Thomas  Robinsjon,  Esq.,  and 
Guy  Thompson,  Esq.,  of  the  Old  Bank,  &c.  &c.~ 
O^ord  Journal, 

The  Great  fFetiem.'-'Aa  awkward  mistake  was 
made  the  week  before  last  in  substituting  the  name 
of  the  BrUiih  Queen  for  this  vessel,  in  a  paragraph 
among  our  *' Notes  and  Notices."  It  was  too 
Oreat  fTetlem  and  not  the  Queen  which  has  been 
found  on  examination  to  be  in  so  remarkably  sound 
and  sea- worthy  a  state. 

Errata. — At  page  195,  first  col.,  tenth  line  from 
the  bottom,  for  "  intersection  of  HI  to  C,"  road, 
**  intersection  of  H  Ito  L." 


LONDON :  Edited,  Printed  and  PublUhed  by  J.  C.  Bobertson.  at  the  Mechanics*  Magaxinc  OAe«, 
No.  166.  Fleet*street.— ^Id  by  W.  and  A.  Galiffnapi.  Bue  Vivienne,  Paris  ; 
Machin  and  Co.,  Dublin ;  and  W.  Campbell  and  Co.,  Uamborgh. 


Digitized  by  VjOOQIC 


MUSEUM,  REGISTER,  JOURNAL,  AND  GAZETTE. 


No.  920.] 


SATURDAY,  MARCH  27,  18H. 

UUjd,  PitoMil  Md  PMUlakMl  br  J.  C.  B«toitMi,  H:  IM,  FUtttMM. 


[Price  Sd. 


FIELD'S  IMPROVED  CARPENTERS*  BENCH. 


VOL,  XXXIV. 


D 

□ 


\ 


m  -f  o. 


r^t 


Digitized  by  VjOOQIC  _ 


242 
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Sir, — In  the  29th  vol.  of  your  widely-cir- 
culated Magazine,  page  454,  is  a  drawing 
of  an  improved  carpenters'  bench,  but 
your  kind  correspondent,  "  P.  O.,"  has 
omitted  delineating  and  explaining  some 
very  material  parts  connected  with  the 
improvement ;  which  omission  I  should 
attribute  to  the  want  of  a  technical,  or 
practical  knowledge  of  the  construction 
and  uses  of  the  connecting  parts  forming 
the  bases  of  such  improvement,  thereby 
leaving  a  barrier  in  the  way  of  its  be- 
coming generally  useful. 

As  I  nerewith  forward  you  a  sketch 
of  a  cabinet  maker's  bench,  having  parts 
of  similar  contrivance,  I  shall  refrain 
pointing  out  such  omissions ;  trusting 
your  readers  (and  those  of  the  trade  par- 
ticularly), will  perceive  by  the  plan  I 
have  sent,  what  is  deficient  in  that  in- 
serted by  "  P.  O." 

Having  for  the  last  twenty-five  years 
been  connected  with  the  cabinet  depart- 
ment, I  have  had  every  opportunity  of 
becoming  acquainted  with  the  difibrent 
construction  of  benches  commonly  in 
use  by  carpenters  and  cabinet  makers  of 
this  country ;  but  I  must  in  justice  sa^, 
I  have  met  with  none  equal  to  those  m 
general  use  among  our  Transatlantic 
friends,  both  as  regards  convenience,  and 
the  facility  they  give  to  work,  their  con- 
struction, and  strength,  and  appear- 
ance generally. 

The  sketch  I  have  herewith  sent,  is 
from  one  which  I  made  for  my  own  use 
when  in  New  York,  and  is  principally 
after  the  model  of  those  used  by  the 
trade  in  America,  with  a  few  alterations 
and  additions  of  my  own.  Being  rather 
costly,  I  thought  it  worth  the  ezpence 
of  bringing  it  with  me  to  England ; 
having  had  it  in  constant  use  for  the 
last  six  years,  I  have  had  sufficient  proof 
of  its  utility  and  usefulness,  and  have 
found  it  to  answer  every  good  purpose  I 
could  wish,  and  during  which  time,  I 
have  never  had  occasion  to  make  the 
least  alterations  or  repairs. 

Should  you  deem  the  same  worthy  of 
a  place  in  your  valuable  columns,  I  shsdl 
esteem  it  a. favour  by  giving  it  insertion 
accordingly. 

As  one  of  the  leading  points  connect- 
ed with  benches  of  this  construction,  in 
order  to  insure  steady  and  uniform 
movements  of  the  different  parts,  is 
the  selection  of  compact  and  well-season- 
ed materials ;  I  shall  describe  the  me- 


thod I  have  adopted,  and  the  woods 
'  I  have  chosen  to  insure  this  end,  and 
my  reasons  for  so  doing. 

In  the  first  place,  I  have  made  use  of 
foreign  woods,  as  they  are  well  known 
to  be  less  afifected  by  changes  and  humi- 
dity of  temperature,  are  more  hard  and 
durable,  and  not  so  susceptible  to  the 
ravages  of  worms  as  those  of  home 
growth.  By  jointing  two  pieces  together 
of  similar  density,  the  grains  are  crossed, 
and  act  in  opposition  one  to  the  other, 
preventing  therebv  any  warping,  provid- 
ing always  that  they  are  well  seasoned 
and  firmly  glued  together. 

My  motive  for  having  the  outer  sur- 
face of  satin  wood,  is  that  it  has  a  good  ap- 
pearance, and  if  I  may  use  the  phrase, 
is  combined  with  economy  in  more  in- 
stances than  one,  viz. :  nrst,  from  the 
light  colour  of  the  wood,  the  eye  readily 
at  a  glance  catches  whatever  may  be 
lying  on  its  surface,  thereby  making  a 
saving  of  time  in  taking  up  whatever 
tool  is  requisite;  in  the  next  place,  when 
working  by  candle-light,  a  still  more 
obvious  advantage  is  perceptible,  as  the 
light  is  reflected  back,  thereby  enabling 
one  candle  to  give  a  light  nearly  equal  to 
two  with  a  dark  ground;  it  is  more 
cheerful  too  without  distressing  the  eyes. 

Description  qf  the  plan  of  the  Bench. 

The  top  A,  (see  opposite  page)  is  8 
feet  3  inches  long,  by  2  feet  2  in. 
wide,  made  in  two  ^dths;  the  front 
plank  is  composed  of  3i  in.  zebra 
wood,  15  in.  wide,  the  back  of  H  in. 
mahogany,  11  in. 'wide;  each  plank  is 
separately  faced  with  H  ii^*  s&tin  wood ; 
the  back  piece  is  jointed  to  the  front 
by  a  tongue  and  grooee  formed  in  a 
rabbet  in  the  front  plank  made  to  receive 
it ;  the  ends  also  are  tongued,  and  run  in 
^  grooves  in  the  clamps  at  the  ends  marked 

B,  which  are  of  3-^  in.  satin  wood,  and  8  in- 
ches deep.  The  clamps  are  dowelled  on 
the  ends  of  the  front  plank,  and  glued 
fast,  and  further  secured  by  strong  iron 
screw  bolts,  passing  through  them  into 
the  end  of  the  plank.     The  apparatus 

C,  at  the  tail  end,  extends  the  extreme 
width  of  the  top,  and  by  means  of  the 
two  guides  and  screw,  when  opened  out, 
gives  an  additional  length  to  the  top  of 
<^  feet  more.  On  the  end  of  the  extend- 
ing chop  at  g,  is  a  wood  stop  which  turns 
on  a  centre,  to  saw  against,  and  turns  down 
when  not  required.  The  above  appa- 
ratus answers  the  same  purpose  as  the 
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alide  in  the  end  of  the  front  of  the  plan 
given  by  "  P.  O./*  with  the  double  ad- 
rantage  of  giving  length  and  bearing  to 
the  top — being  more  powerful  when  used 
as  a  cramp,  and  less  liable  to  get  out 
of  repair  by  oreratraining ;  the  two 
crampmg  irons,  a  a,  are  made  to  slide 
throuffh  the  clamps  as  shown  at  B  and  G, 
that  of  B,  shifting  along  the  top  in  the 
square  holes  on  its  front  edge,  to  suit 
the  length  required  to  be  taken  in.  The 
irons  are  about  10  inches  long  by  Ij 
square,  with  a  sunk  spring  on  one  side 
to  keep  them  up  to  their  required  height 
when  m  use ;  tne  faces  of  each,  project 
about  1  of  an  inch,  and  1-^  inch  down, 
and  are  serrated ;  6  is  an  iron  centre,  fit- 
ting into  the  face  of  the  same  at  e  e,  used 
when  work  is  required  to  turn  round ; 
dd^Mt  two  steel  plates,  fths  of  an  inch 
thick,  with  their  face  ed^es  serrated ;  their 
1180  is  to  carry  the  pomt  of  bearing  to 
the  front  of  the  top  when  narrow  widths 
are  reouisite  to  be  held,  flush  with  the 
face  of  the  top,  or  to  hang  over  (the 
square  holes  being  2  inches  from  the 
front  edge,)  the  holes  B  and  C,  and  the 
clamps.  At  the  head  of  the  bench  are 
stout  brass  castings  dovetailed  in,  lapping 
at  the  edges,  and  screwed  fast,  to  pre- 
vent the  cramping  irons  a  a,  splitting,  or 
forcing  off  the  clamps  when  under  pres- 
sure. D  DD,  are  three  drawersfor  holding 
tools,  &c.,  the  centre  one  fitted  up  as  a  writ- 
ing desk,  as  shown  at  E.  F  F  F,  are  three 
supports,  answering  the  purpose  of  a  saw- 
ing  stool,  sliding  in  brass  sockets,  let  in 
and  screwed  fast  to  the  sides  of  the  legs, 
the  middle  one  moving  transversely  with 
the  sliding  frame  G ;  it  has  also  a  shifting 
leg,  to  counteract  the  strain  on  the  oppo- 
site or  socket  end.  The  sliding  frame  G, 
has  holes  in  it  to  receive  a  moveable  pin 
used  to  support  the  opposite  end  of  a 
board  when  in  the  screw  C.  H  is  a  long 
shifting  chop,  fitted  with  wood  screws 
and  working  in  nuts  at  K,  as  shown  by 
dotted  lines.  L  is  one  of  the  screws  re- 
moved, to  show  the  oval  form  of  the 
hole  in  the  chop  H,  to  allow  one  end 
to  recede  wlule  the  other  closes;  its 
use  is  to  secure  work  of  wedge  or  taper 
form,  as  represented  by  the  line  above ; 
the  shoulders  of  the  screws  are  slightlv 
rounded  to  suit  the  inclination  required. 
M  is  a  screw  clam,  working  through 
the  top  of  the  bench.  N  N  are  intended  - 
to  represent  two  pieces  secured  by  the 
same,  while  martiseing,  and  are  used  in- 
stead of  the  common  figure  of  7  sbape 


iron  hold-fast  in  general  use  for  that 
purpose;  it  is  more  readily  shifted,  holds 
firmer,  and  saves  the  mallets  from  the 
injury  sustained  by  driving  the  iron  one 
into  the  hole  of  the  bench.  O  is  a  ledge 
at  the  back  edge  of  the  top  to  prevent 
tools  falling  off;  it  is  made  to  shift  down 
or  up  as  required,  by  means  of  two-sided 
or  nght-angled  mortises,  working  on 
the  neck  of  screws.  The  dotted  line 
represents  its  position  when  let  down. 
This  plan  I  consider  far  superior  to  a 
trougn  at  the  back,  which  is  not  only 
unsightly,  but  is  a  common  receptacle 
for  dust  and  shavings,  and  I  am  tho- 
roughly convinced  is  a  very  material  loss 
to  the  employers  in  the  course  of  the 
year,  in  nails,  screws,  &c.,  that  are  con- 
stantly swept  off  with  the  dust  collected 
in  the  same,  to  save  the  trouble  of  pick- 
ing them  out. 

At  P,  (see  opposite  page)  is  shown 
the  plan  of  the  framework  to  the 
head  vice  G ;  the  shaded  part  showing 
the  screw,  chop,  and  runners.  Q  Q 
are  clamps  notched  out  to  receive  the 
same,  and  screwed  fast  to  the  under- 
side of  the  top  to  keep  them  steady. 
The  various  dotted  lines  throughout  the 
plan,  are  intended  to  explain  the  man- 
ner in  which  the  whole  is  put  together, 
the  position  of  the  different  screws, 
bolts,  &c.  E  is  the  middle  drawer  with 
a  double  front ;  showing  by  dotted  lines 
the  places  where  the  cramping  irons 
pass  through  without  interfering  with 
the  things  in  the  drawer;  the  inter- 
vening spaces  being  used  for  ink,  wa- 
fers, &c. 

S,  is  an  end  section  of  the  bench, 
showing  the  brackets  m  screwed  fast  to 
the  underside  of  the  back-piece,  the 
ends  being  firmly  tenoned  into  the  front 
plank  and  made  to  shift.  Through  the 
orackets,  lengthwise,  pass  strong  iron 
bolts  with  screws  and  nuts,  which  keep 
the  two  planks  at  all  times  to  a  joint,  and 
enable  the  top  to  be  separated  when 
required ;  the  shoulders  of  the  brackets 
being  set  back  a  trifle  to  allow  the  coming 
up  of  the  joint.  The  whole  of  the  bench 
is  portable,  and  takes  to  pieces  if  neces- 
sary for  moving. 

The  top  fii?.  on  the  front  page  is  a  plan 
I  have  contrived  for  a  moveable  mitre 
block,  to  make  a  mitre  of  any  angle ;  it  is 
attached  to  a  common  shooting  board.  A 
the  board,  B  the  piece  on  which  the  plane 
G  runs,  D  the  moveable  stop,  work- 
ing round  by  means  of  screws  passing 
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through  the  mortise  into  the  brass  qua- 
drant inserted  into  the  board.  A,  the 
top  screw,  being  stationary  to  the  lower 
olate,  acts  as  a  centre  on  which  the 
olock  D  turns,  while  the  lower  screw 
works  round  in  a  kidney-shaped  nut  in 
the  grove,  on  the  underside  of  the  brass 
quadrant  Z.  To  alter  the  angle  of  the  mi- 
tre  it  is  necessary  to  slacken  both  screws ; 
the  mortise  in  the  upper  plate  allows  the 
block  D  to  shift  up  or  down,  in  order  to 
bring  its  upper  angle  in  a  line  with  the 
face  of  the  plane.  F  is  the  quadrant 
plate  and  screws,  G  the  top  plate,  H  the 
moveable  screw  and  nut. 

The  advantage  this  mitre  board  has 
over  the  common  ones,  will  readily  be 
perceived  by  persons  in  the  habit  of 
making  mitres;  particularly  where  the 
work  is  veneered  on  the  back  edge,  or 
is  cross-grained,  or  of  brittle  wood.  In 
making   mitres    it    frequently    occurs 


thai  it  is  necessary  to  take  more  off 
from  the  point  of  the  mitre  ;  to  do 
which,  it  is  requisite  to  bring  the  piece 
round  to  more  of  an  obtuse  angle,1by 
which  means,  in  the  ordinary  mitre 
board,  the  point  of  the  mitre  is  left  with- 
out a  bearing  at  the  back ;  the  result  of 
which  is,  in  nine  cases  out  of^  ten,  the 
breaking  off  of  the  point.  To  obviate 
this,  by  the  plan  I  have  adopted,  all 
that  is  required  is  merely  to  give  the 
shifting  block  a  slight  tap  with  a  ham- 
mer on  its  lower  edge,  and  the  bearing 
is  brought  round  to  the  angle  required  ; 
the  contrary  wav,  if  wanted  more  acute. 

Submitting  these  plans  and  descrip- 
tions for  your  approval,  and  if  worthy 
for  insertion  in  your  valuable  work, 

I  remain.  Sir,  your  obedient  servant, 
S.  H.  Field. 

Evesham,  Mechanics*  Institution, 
March  16, 1841. 


IMPROVED    METHOD   OF   CUTTING    ARCH-WAYS,   IN   WALLS. 


Sir,— I  beg  to  hand  you  a  plan  for 
cutting  an  arch- way  through  a  wall, 
without  using  either  shores  or  centres. 
I  have  found  it  a  great  saving  both  of 
labour  and  ezpence. 
I  am,  your  obedient  servant, 
John  Combes,  Archt. 

Imperial  Saw  Mills. 
Description  of  Engraving, 
A,  the  wall  through  which  it  is  in- 
tended to  cut  the  opening  B.    I  com- 
mence  with  perforating   a  hole  of  the 


size  and  shape  shown  at  C;  and  lay  a 
smooth  coat  of  mortar  on  the  under  curve 
line  of  C,  which  forms  a  centre,  and  upon 
which  I  set  the  portion  of  the  arch 
marked  C,  3  or  4  inches  in  cement,  and 
pin  up  the  wall  over  D ;  I  then  cut  the 
openings  D  and  E,  and  continue  in  the 
same  manner  until  the  arch  is  completed. 
After  this  I  cut  out  the  centre  wall  B, 
and  make  good  the  piers  F  with  mortar, 
or  cement  when  the  brickwork  is  loose, 
and  the  work  is  then  complete. 


IMPROVEMENT  OP    PURNACE8. 

Sir,— Although  many  improvements     been  made  in  the  construction  of  fur- 
have  been  suggested,   and  many  have     naces,  I  diink  there  it  still  room  for 
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much  greater.  I  have  made  some  ezp»- 
rimenU  on  a  small  scale,  and  the  reenlts 
warrant  me  in  asserting  that  a  great 
change  must  soon  take  place  in  the  ma- 
nagement of  large  fires,  especially  where 
steam  or  other  power  is  employed.  The 
method  I  would  recommend  u  as  fol- 
lows : — Place  a  valve  in  the  chlmnej  a 
little  ahove  the  furnace  to  be  regulated 
to  any  position  by  a  register;  for  the 
sake  of  aistinction,  call  it  the  "Throttle 
Valve."  Fix  a  trunk  (capable  of  con- 
veying a  sufficient  auantity  of  air  to 
support  combustion,)  near  the  bottom 
of  the  ash-pit,  the  further  below  the  fire 
the  better;  close  the  ash-pit  with  an  air- 
tight door.  An  air  pump  or  some  abso- 
lute means  must  be  employed  to  force  the 
air  through  the  trunk  into  the  ash-pit, 
(a  fan  Uower  will  not  do,)  when  it  will 
become  considerably  rarefied  before  pass- 
ing through  the  fire.  The  quantity  of 
air  used  may  be  optional,  but  for  the  sake 
of  a  comparison,  measure  the  quantity 
passing  through  the  fire  in  the  common 
way  in  any  given  time,  and  let  the  same 
quantity  be  driven  through  in  the  same 
space  of  time.  Fix  a  valve  in  the  air 
trunk  with  any  degree  of  weight  on 
it,  but  in  this  Instance  a  pound  on  the 
square  foot  will  suffice.  Register  the 
"Throttle  Valve"  so  as  exacfly  to  ba- 
lance the  trunk  valve :  there  will  then  be 
a  pressure  of  one  pound  of  heat  on  every 
square  foot  of  surface,  both  of  boiler 
and  furnace,  while,  in  the  common 
way,  there  is  scarcely  any.  The  combus- 
tion will  also  be  more  complete,  and 
when  properly  carried  out,  the  advan- 
tages will  be  surprising. 
I  am.  Sir,  your  most  obedient, 

S.  K. 

Great  Polteney-street. 

P.  S.  Since  writing  the  above.  I  have 
been  told  that  a  henchman  holds  a 
natent  for  somethinff  like  it,  bu(  whether 
It  embraces  the  whole  principle  I  cannot 
learn. 


will  F  H,  H  G,  6  K>  K  F :  :  H  E>  : 


Draw  H  L,  K  P,  H  N,  K  S,  perpen- 
dicular to  A  B  and  C  D. 

By  similar  triangles  H  L  :  K  P  :  :  HE 
:  EK;  and,  HN:KS:  :HE:EK; 
compounding  HL.HN:KP.KS: 
H  E ' :  E  K ' ;  again,  by  similar  triangles, 
DH  :  HN:  TbK  :  KP;and,AH: 
HL  :  :  CK  :  KS;  hence,  AH.  DH 
:HL.HN::BK.CK:KP.KS. 

But,  AH.DH=:FH.HG;  and 
BK.CK=GK.KF;  hence,  FH. 
HG  :  GK.KF:  :HL.HN  :  KP. 
K  S  :  :  H  E> :  E  K».  Wherefore,  &c. 
aE.  D. 

Cor.  IfFGi8bisectedinE,thenFH. 
HG:HE«::GK.KF:EK«,andby 
composition  FE^ :  H  E* :  :  G  E' :  K  E^, 
orFE:HE::GE:KE.  ButFE= 
GE;  hence,  HE  =  KE. 

The  cor.  which  we  have  deduced  from 
Kinclaven's  General  Theorem,  is  one  of 
the  Cambridge  problems,  it  was  sent  me 
many  years  ago  for  solution,  by  my  old 
pupil,  the  late  lamented  Captain  Thomas 
Drummond,  of  the  Engineers,  Under 
Secretary  for  Ireland. 

Gborgb  Scott, 
Private  Teacher  of  the  Mathematics. 

21,  New  Charch-ttreet,  Grove  Boad. 
March  17, 1841. 


SOLUTION  OP  KINCLAVBN'S  OBOMB- 
TBICAL  THBOBBM.  BY  MR.  OBORGB 
SCOTT. 

Sir, — In  the  circle  ABC,  let  the  two 
chords,  A  B,  and  C  D,  intersect  one 
another  in  E.  Join  AD,  B  C,  and 
through  E  draw,  any  chord  F  E  G,  in- 
tersecting A  D,  B  C  in  H  and  K.  Then 


RBMARKS  ON  URWIN'S  PATBNT  MB- 
THOD  07  WORKING  8TBAM  EXPAN- 
SIVELY. 

Sir, — Is  not  Urwin's  system  of  work- 
ing engines  inferior  to  the  common 
method  of  working  a  similar  quantity 
of  steam,  expansively,  by  the  excess  of 
power  usdessly  developed  in  the  re- 
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ceiver,  and  not  exerted  on  the  piston 
during  expansion,  above  the  power  saved 
in  it  at  the  termination  of  each  double 
stroke?  Supposing  the  cylinders  in 
both  cases  were  of  100  cubic  feet 
capacity,   and   that    tins   quantity   of 

Ib«.  lbs. 

14,7'  +  6.3  =:  20  lbs.  Steam  pressure 
per  square  inch  were  supplied  for  each 
revolution  of  the  crank,  or  double  stroke ; 
it  is  clear  that  a  cut  off  valve  is  a  much 
less  expensive  and  weighty  contrivance 
than  a  receiver  of  1 50  cubic  feet  capacity; 
and  it  is  obvious  that  100  cubic  feet  of 
steam  would,  by  means  of  a  cut  off 
valve,  make  two  half  strokes  of  full  pres- 
sure, and  two  half  strokes  at  a  pres- 
sure gradually  decreasing  from  20  lbs. 
to  10  Ids.  at  the  end  of  the  stroke,  eoui- 
valent  to  a  mean  pressure  rather  less 

than  — ;; — =1^  l^**  fi^y  14  lbs.,  while 

2 

the   four   half  strokes  would  produce 

20+14       ,^,,  .    , 

— - —  =  17  lbs.  per  square  mch  mean 

2 

absolute  steam  pressure  to  overcome 
resistances  of  all  kinds.  Neglecting 
temperature  corrections,  and  other  minor 
points,  which  would  but  slightly  affect 
the  comparative  results,  a  rough  approxi- 
mation may  now  be  attempted  of  the 
more  complex  expansion  of  Urwin's 
system  of  working  engines.  In  this 
case,  as  soon  as  the  100  cubic  feet  of 
steam  has  made  the  down  stroke  of  the 
piston,  it  is  expanded  into  the  receiver 
of  150  cubic  feet  capacity,  and  becomes 
250  cubic  feet  of  8  lbs.  steam,  without 
any  developement  of  power  on  the  pis- 
ton ;  but  as  the  receiver  is  already  filled 
with  about  150  cubic  feet  of  7  lbs.  steam 
saved  from  the  preceding  stroke,  this 
steam  also  expands  into  250  feet  of  4  lbs. 
steam,  forming  together  250  feet  of 
12  lbs.  steam.  Now,  100  cubic  feet  of 
this  steam  is  immediately  condensed, 
leaving  150  feet  of  12  lbs.  steam  to  gra- 
dually expand  during  the  up-stroke  to 
250  cubic  feet  of  7  lbs.  steam — 100  feet 
of  which  is  condensed,  and  150  feet  saved 
for  the  ensuing  double  stroke;  hence 
the  mean  absolute  pressure  on  the  up- 

12-f  7 
stroke  is  less  than — :r-  =9^  lbs.,  and  in 


20+9 


'T_ 


2 

th«  two  strokes  combin  ;d 

lbs.    to  overcome  as  before  resistances 
of  all  kinds. 


IH 


The  probable  loss  is  above  2  lbs.  per 
square  inch,  or  12  per  cent,  in  com- 
parison with  the  common  inethod  of 
expansion. 

The  principal  question  to  be  prac- 
tically aetermined  is  the  actual  steam 
pressure  in  the  receiver  of  the  150  cubic 
feet  of  steam*  saved  ^t  the  end  of  each 
double  stroke ;  and  the  calculation  must 
be  altered  for  or  against  the  engine,  ac- 
cording to  the  result  shown  hy  a 
barometer  attached  to  the  receiver;. 
Care,  however,  must  be  taken  to  pre- 
vent the  practice  of  any  trickery  by 
means  of  the  cock  which  forms  the  com- 
munication between  the  receiver  and 
boiler :  in  fact,  no  experiments  would 
be  satisfactory  on  that  point,  unless  this 
communication  was  effectually  closed. 
Expansion  on  the  common  plan  seems 
now  to  be  used  more  or  less,  according 
to  circumstances,  in  the  larger  steamers ; 
and  it  has  long  been  common  in  the 
steam-boats  belonging  to  the  eastern  part 
of  the  United  States. 

If  i  may  be  permitted  to  advert  to 
another  subject,  connected  in  some  de- 
gree with  expansion,  I  would  ask,  whe- 
ther any  superiority  exists  in  Cornish 
lifting  engines  of  an  equal  size  over  ro- 
tatives  in  all  cases?  The  report  of 
*'  Work  performed  by  steam-engines  in 
Cornwall,  December,  1840,  published 
under  a  newspaper  stamp,  and  termed 
Lean's  Engine  Reporter,"  points  out  a 
class  of  rotative  engines,  whose  duty 
exceeds  that  of  the  lifting  engines  of  the 
same  size,  though  it  falls  much  short  of 
the  duty  performed  by  many  of  the 
larger  lifting  engines.  There  are  seven 
lifting  engines  reported,  the  size  of 
whose  cylinders  are  from  30  to  36  inches 
in  diameter,  and  their  stroke  from  six  to 
eight  feet — their  mean  duty  is  36.4  mil- 
lions, the  highest  being  56.8  millions. 
There  are  also  three  other  engines  with  a 
nine  feet  stroke  reported — one  39  inch  cy- 
linder performing  35.9— one  40  inch  per- 
forming 45.6 — and  a  third  27.7  millions, 
averaging  just  36  millions — while  the 
same  report  contains  three  single  acting 
and  two  double  acting  rotative  engines 
employed  in  stamping  ore,  which  average 
.51.4,  the  highest  double  being  54.4, 
and  the  highest  single  acting  being 
66.9  millions — they  have  all  a  nine  feet 
stroke  except  one,  in  which  it  is  10  feet. 
These  engines  are  worked  under  con- 
ditions, I  suspect  in  regard  to  steam, 
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▼ery  similar  to  that  of  the  steamers  of 
Eastern  America;  hut  this  suhject  is 
only  hrought  forward  for  the  purpose 
of  pointing  out  the  propriety  of  a  strict 
definition  of  the  class  or  rotative  engines 
used  in  comparison  with  Cornish  lift- 

Afanne  engines  have  now  more  or 
less,  in  tnany  cases,  assumed  the  cha- 
racter of  expansion  engines,  and  are  ])ar- 
tially  clothed — conditions  at  one  time 
peculiar  to  Cornish  engines.  It  may 
oe  asserted,  and  I  should  agree-  in  the 
opinion,  that  the  statements  which  have 
been  extracted  from  Lean's  Engine  Re- 
porter, render  a  return  such  as  has  been 
proposed  by  Scalpel  of  greater  impor- 
tance :  feeling  a  strong  interest  in  the 
exposition  of  his  theory,  I  think  he 
would  prefer  that  his  attention  should 
be  called  to  some  minor  points,  than 
that  they  should  be  used  as  objections. 

I  refer  to  the  principles  on  which  the 
Cornish  return  is  founded — the  water 
load  and  its  equivalents — and  the  con- 
sequent omission;  1st.  Of  the  weight  of 
the  rope  and  bucket  in  the  drawing 
engines,  the  duty  of  which  is  extremely 
low;  2nd.  Of  the  friction  and  resistances 
overcome  in  the  conversion  of  a  recipro- 
cating into  a  rotative  motion,  and  its  re- 
conversion into  a  reciprocating  motion 
in  stamping  engines ;  3rd.  The  friction, 
&c.  &c.  of  the  cumbrous  pumps  used 
in  the  mines :  hence,  unless  tne  deficiency 
in  the  amount  of  water  pumped  up,  or 
error  in  the  computation  of  tne  lift,  the 
stamp  heads  exceeds  such  friction  and 
resistances.  The  computed  horse-power 
derived  from  the  duty  will  be  too  low. 
In  any  inquiry  respecting  the  truth  of 
their  claims  of  improvement,  the  Cornish 
engineers  do  not  seem  to  have  urged  this 
point,  but  they  cannot  be  expected  to 
abandon  it  in  a  close  comparative  in- 
quiry of  the  performance  of  rival  en- 
gines of  equal  size.  I  remain.  Sir, 
Yours*  respectfully, 
S. 
February  7, 1841. 


abstracts  of  spbcxfications  of  english 
patents  recently  enrolled. 

Samuel  Parker,  of  Piccadilly,  Ma- 
nufacturer, for  improvement*  in  apparatus 
for  preserving  and  purifying  oils,  and  in 
apparatus  for  burning  oils,  tallow,  and  gas. 
Enrolment  Office,  March  10,  1841. 

1.  For  the  purpose  of  preserving  and  pu- 


rifying oil,  the  patentee  provides  a  vessel, 
divided  into  two  compartments,  the  lower 
being  considerably  the  largest  A  tube 
descends  from  the  upper  compartment  to 
near  the  bottom  of  the  vessel :  above  the 
vessel  a  funnel  is  placed,  furnished  with  a 
tube  reaching  nearly  down  to  the  bottom  of 
the  vessel ;  Uie  vessel  has  two  cocks,  one  at 
the  bottom,  the  other  close  under  the  par- 
tition. The  cocks  being  closed,  water  is 
poured  into  the  upper  chamber  until  it  rises 
to  the  top  of  its  tube:  the  upper  cock  is 
then  opened,  and  through  the  funnel  the  re- 
mainder of  the  space  in  the  lower  chamber 
is  filled  with  oil.  The  upper  cock  is  next 
closed,  and  the  upper  chamber  filled  with 
water.  The  portion  of  air  remaining  on  the 
upper  surface  of  the  oil  is  let  off  bv  openine 
the  upper  cock  which  is  to  be  again  closed, 
and  the  oil  left  to  stand  for  at  least  twelve 
hours  previous  to  using. 

The  apparatus  should  be  left  in  a  warm 
place,  and  when  the  vessel  is  empty,  it  should 
be  scalded  out  with  hot  water. 

2.  In  order  to  prevent  the  wicks  of  lamps, 
&c  from  charring,. the  chimney  gallery  is 
fixed  above  the  tube  that  receives  the  wick, 
but  below  the  top  of  the  wick;  by  which 
means  the  air  is  made  to  strike  against  the 
outer  surface  of  the  wick,  and  thus  produce 
the  desired  effect 

Another  mode  of  accomplishing  the  same 
object,  is,  by  supporting  a  disc  of  metal, 
having  an  opening  through  it  for  the  passage 
of  the  flame,  by  a  wire  hoop  in  the  chimney 
above  the  tube  that  contains  the  wick,  but 
below  the  top  of  the  vrick. 

3.  In  order  to  regulate  the  flame,  the 
lower  part  of  the  chimney  is  bell-shaped,  so 
as  to  cause  the  air  to  be  conducted  against 
the  wick  before  rising  above  it  The  chim- 
ney is  provided  with  a  metal  top,  slit  at  its 
lower  end  and  bent  outwards  so  as  to  be  slid 
up  and  down  the  chimney,  and  held  at  any 
required  elevation ;    by  which  means  the 

•extent  of  the  flame  can  be  regulated   at 

Sleasure.  The  metal  top  may,  however,  be 
ispensed  with  and  the  flame  regulated  by 
raising  and  lowering  the  chimney:  for  this  pur- 
pose the  gallery  consists  of  two  rings  joined 
together  by  short  radial  bars ;  the  inner  ring 
is  affixed  to  the  external  tube  of  the  burner 
by  similar  bars,  and  there  is  an  inclined  slit 
in  the  external  tube,  through  which  a  pin 
projecting  from  the  wick  tube  passes;  so 
that  when  the  gallery  is  turned,  it  rises  or 
falls  (according  to  the  direction)  on  the  pin 
in  the  inclined  slit;  by  which  means  the 
height  of  the  chimney  and  the  extent  of  the 
flame  will  be  regulated. 

4.  The  upper  surface  of  the  lamp,  andsthe 
under*  Bur&ce  of  the  gallery  are  ground 
together  to  fit  as  air-tight  as  possible,  so 
that  by  simply  turning  down  the  gallery  and 
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bringing  these  snr&ces  together,  the  lamp 
can  be  extinguished  without  occasioning  any 
disagreeable  smell. 

5.  The  fifth  improvement  relates  to  the 
fountain  lamp,  patented  some  years  ago  by  the 
present  patentee:  in  that  arrangement  the 
surplus  oil  from  the  burner  descended  into 
the  second  and  lowest  chambers  :  in  the  pre- 
sent instance  the  overflowing  oil  is  conducted 
into  the  lowest  chamber  but  one,  (the  lamp 
consisting  of  four.)  Access  of  air  to  the 
flame  from  the  overflow  chamber,  is  pre- 
vented by  the  mouth  of  the  overflow  tubo 
being  immersed  in  oil. 

6.  In  chamber  lamps  the  air  is  admitted 
all  round  the  wick,  by  a  peculiarly  formed 
tube  proceeding  from  tne  bottom  of  the  lamp ; 
the  chimney  is  so  constructed  as  to  turn  the 
air  against  the  wick  in  the  way  already  de- 
scribed. 

The  claim  is  to,  1.  The  mode  of  constructing 
apparatus  for  preserving  and  purifying  oil. 

2.  The  mode  of  preserving  the  wicks  from 
charring. 

S.  The  mode  of  constructing  the  chimney, 
and  the  means  of  applying  it  for  regulating 
the  extent  of  flame. 

4.  The  mode  of  arranging  the  parts  of  the 
g^lery  and  the  upper  part  of  the  lamp,  that 
by  bringing  them  together  the  lamp  will  be 
put  out 

5.  The  mode  of  constructing  fountain 
lamps,  by  conveying  the  overflowing  oil  into 
the  lowest  chamber  but  one,  at  the  same 
time  preventing  access  of  air  to  the  flame  in 
that  direction. 

6.  The  mode  of  constructing  lamps,  by 
causing  the  air  to  be  conducted  against  the 
wick. 

Hugh  Lee  Pattins^n,  op  .Bensham- 
Grove,  Durham,  manufacturing  che- 
mist, for  improvements  in  the  moHufaeiure  qf 
white  lead.  Enrolment  Office,  March  10, 
1841. 

These  improvements  consist  in  the  ap- 
plication of  carbonate  of  lime  to  salts  of 
lead,  so  as  to  eflect  their  decomposition 
and  a  reciprocal  exchange  of  acids  and 
bases.  By  this  chemical  reaction,  carbo- 
nate of  lead  (white  lead)  is  formed,  and  a 
salt  of  lime  remains,  depending  upon  the 
particular  sort  of  lead  made  use  of.  Into  a 
mill  (resembling  the  flint-mills  of  the  potte- 
ries) 12  feet  in  diameter  and  3  feet  deep,  the 
patentee  puts  21  cwt  of  chloride  of  lead,  and 
T\  cwt  of  carbonate  of  lime  (washed  chalk 
or  whiting),  and  fills  the  tub  with  water  to 
within  15  inches  of  its  edge.  These  mate- 
rials are  ground  together  about  4  or  6  hours, 
when  the  tub  is  filled  up  with  water,  and 
allowed  to  stand  till  the  next  day;  there 
will  then  be  found  at  the  bottom  of  the  tub, 
a  quantity  of  carbonate  of  lead  mixed  with 
the  undecomposed  materials,  and  above  it  a 


strong  solution  of  chloride  of  calcium.  This 
clear  liquor  is  drawn  off*  and  the  tub  refilled 
with  water;  the  grinding  is  then  renewed, 
and  the  materials  again  allowed  to  settle: 
this  process  being  repeated  day  by  day  until, 
at  the  expiration  of  seven  or  fourteen  days, 
the  liquor  becomes  tasteless  from  no  more 
chloride  of  calcium  being  formed ;  the  pro- 
cess is  then  complete.  The  carbonate  of 
lead  thus  obtained  is  removed  from  the  tub, 
dried,  and  packed  for  sale. 

Another  mode  of  making  white  lead  is  the 
following: — a  barrel  of  wood  or  metal  is  pro* 
vided,  4  feet  long  by  2|  feet  diameter,  well 
hooped  and  bcund  to  resist  internal  pres- 
sure; this  barrel  is  supported  on  gudgeons 
and  made  to  revolve  by  any  suitable  means. 
There  is  a  passage  through  one  of  the  gud- 
geons into  the  barrel,  furnished  with  a  stop- 
cock and  screw,  for  connecting  it  with  a 
forcing  pump.  Through  an  opening  in  the 
side  of  the  barrel  the  patentee  puts  140  lbs. 
chloride  of  lead,  and  JOlbs.  of  carbonate  of 
lime,  nearly  filling  the  barrel  with  water. 
The  opening  being  hermetically  closed,  car- 
bonic acid  gas  is  £iven  in  by  the  force-pump 
to  the  extent  of  five  or  six  atmospheres,  when 
the  barrel  is  caused  to  revolve;  reaction 
immediatelv  ensues,  and  at  the  end  of  four 
days,  the  decomposition  being  nearly  com- 
pleted the  materials  arc  allowed  to  settle. 
The  solution  of  chloride  of  calcium  being 
drawn  off*  from  the  barrel,  is  replaced  with 
water  saturated  with  carbonic  gas,  and  at 
the  expiration  of  another  day  or  two  the  pro- 
cess is  complete. 

If  nitrate  of  lead  is  used  instead  of  chlo- 
ride, and  simple  water  only,  24^  cwt.  of 
nitrate  of  lead  are  added  to  T\  cwt  of  car- 
bonate of  lime.  If  the  water  is  saturated 
with  carbonic  acid  gas,  166  lbs.  of  nitrate  of 
lead  are  added  to  every  50  lbs.  of  the  car- 
bonate. 

The  claim  is  to  the  mode  of  manufac- 
turing white  lead,  by  means  of  carbonate  of 
lime,  and  the  chloride  or  nitrate  of  lead  as 
herein  described. 

Elward  John  Dent,  of  the  Strand, 
Chronometer  Maker, /or  certain  improve* 
ments  in  clocks  and  other  time-keepers, — ^En- 
rolment Office,  March  10,  1841. 

The  nature  of  these  improvements  may 
be  inferred  from  the  following  claims : — 

1.  The  right  of  giving  the  impulse  to  the 
pendulum  of  a  clock  at  the  centre  of  per- 
cussion, or  as  near  as  practicable  to  that 
centre. 

2.  The  right  of  producing  a  compensation 
for  the  expansion  and  contraction  of  the 
length  of  the  pendulum,  arising  from  changes 
of  temperature,  by  causing  the  arcs  of  oscil- 
lation to  vary  in  an  inverse  ratio  to  the  vi- 
brations of  the  length  of  the  pendulum. 

3.  The  right  of  combining  three  or  more 
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main  springs  to  act  simultaneously,  without 
the  medium  of  a  fusee,  upon  the  train  of 
wheels  of  a  chronometer  or  other  time-keeper. 

4.  The  right  of  placing  two  intermediate 
wheels  between  the  three  or  more  harrel 
wheels,  and  the  centre  pinion,  in  order  to 
make  a  chronometer  or  other  time-keeper 
go  eight  or  more  days  at  one  winding  up. 

5.  The  right  of  connecting  three  or  more 
arhors  of  the  main  springs  with  a  common 
arbor,  whereby  all  the  barrel  arbors  may  be 
wound  up  at  the  same  time  by  one  applica- 
tion of  the  key. 

6.  The  right  of  placing  a  chronometer  or 
other  time  keeper  in  an  atmosphere  of  dry 
non-corrosive  gas,  contained  in  an  air-tight 
case,  through  a  stuffing-box  in  which  case  the 
winding-up  arhor  passes,  and  in  which  it  re- 
volves, whereby  aD  communication  between 
the  contained  gas  and  the  external  air  is  pre- 
vented. 

7.  The  application  of  the  well  known  vol- 
taic or  electro-metallurgic  process  to  the  de- 
position of  a  thin  film  of  gold  or  other  metal 
mcorrodible  by  the  atmosphere,  upon  the 
steel  balance  spring' and  compensation  ba» 
lance,  whereby  rust  is  prevented,  and  conse- 
quently one  cause  of  variation  in  the  rate  of 
chronometers  is  avoided. 

.  Charles  Delbruck,  of  Oxford-street, 
Gentleman,  for  improvements  in  apparatus 
for  applying  combustible  gas  to  the  purposes  of 
heat.    Enrolment  Office,  March  10,  1841. 

The  first  of  these  improvements  refers  to 
the  construction  of  a  soldering  iron  for  auto- 
genous soldering,  which  forms  the  subject  of 
a  previous  patent,  fully  noticed  in  our 
8  7  2nd  number.  The  present  apparatus  con- 
sists of  a  tube  with  a  handle  at  one  end,  and 
a  copper  bit  or  solderin^r  iron  at  the  other ; 
within  this  tube  tliere  is  another  of  smaller 
diameter.  Through  the  exterior  tube  a  cur- 
rent of  gas  is  forced,  by  connecting  it  with  a 
suitable  gas-holder,  while  a  supply  of  at- 
mospheric air  passes  through  the  inner  tube, 
which  terminates  a  short  distance  within  the 
gas  tube.  To  heat  the  copper  bit,  the  gas  is 
turned  on  and  lighted  when  the  admixture  of 
the  air  will  greatly  increase  the  intensity  of 
the  heat  The  patentee  recommends  the 
employment  of  pure  hydrogen  where  a  great 
heat  is  wanted,  but  where  economy  is  an  ob- 
ject, carburetted  hydrogen  (coal  gas)  may 
be  used. 

In  consuming  gas  for  producing  heat,  a 
chamber  is  formed,  through  which  a  pipe, 
perforated  full  of  holes  passes;  gas  being 
admi  tted  into  this  chamber,  bums  with  a  soft 
dull  flame  until  a  supply  of  air  is  admitted 
through  the  perforated  pipe,  when  the  gas  is 
instantly  formed  into  bnlUant  jets  of  flame, 
the  combustion  is  perfected  and  the  heift 
greatly  increased. 

An  introduction  of  atmospheric  air  in  a 


similar  manner  into  the  pipes  of  gas  burners 
is  also  described,  as  producing  equally  satis- 
factory results. 

The  claim  is  to,  1.  The  mode  of  construct- 
ing an  apparatus  for  joining  metals  by  com- 
bining the  air  and  gas  tuhes,  or  pipes  thereof, 
one  with  the  other,  so  as  to  bring  the  gas 
and  air  together  at  the  point  of  combustion, 
when  the  air  passes  through  the  tube  as  de- 
scribed. 

2.  The  mode  of  constructing  apparatus 
for  consuming  gas,  when  applying  It  for  the 
purposes  of  producing  heat,  by  causing  a 
series  of  jets  of  air  to  be  propelled  amongst, 
or  near  a  flame  of  gas. 

3.  The  mode  of  introducing  jets  of  air  into 
a  tube,  through  which  inflammable  gas  is 
passing. 

Robert  Goodacre,  op  Allesthorpe, 
Leicester,  Gentleman,  for  an  apparatus 
for  raising  heavy  loads,  in  carts,  S^c,  when  it 
is  required  that  the  unloading  should  take 
place  at  any  considerable  elevation  above  the 
ground.    Enrolment  Office,  March  10,  1841. 

Four  upright  beams  are  connected  at  bot- 
tom by  beams  and  stays,  and  each  pair  of 
beams  are  connected  at  top  by  rollers ;  two 
ropes  provided  with  hooks  are  attached  to 
each  of  these  rollers.  At  the  end  of  each 
roller  there  is  a  wheel  or  drum,  round  which 
an  endless  rope  is  led,  from  whence  it  passes 
round  a  toothed  wheel  at  the  lower  part  of 
the  machine.  On  turning  this  wheel  a  rotary 
motion  is  communicated  by  the  endless  rope 
to  the  upper  rollers,  which  winds  up  tiie 
ropes  suspended  therefrom,  and  any  articles 
to  which  the  hooks  have  been  affixed,  for 
the  purpose  stated. 

Georqe  Henry  Fourdrinier  and  Ed- 
ward Newman  Fourdrinier,  op  Hanley, 
Stafford,  Paper-makers,  for  certain  im- 
provements in  steam-engines  for  actuating 
marhinery,  and  in  apparatus  for  propelling 
ships  and  other  vessels  on  water.  Rolls 
Chapel  Office,  March  17,  1841. 

These  improvements  are,  as  the  title  ex- 
plains, divided  into  two  parts ;  the  improve- 
ments in  steam-engines  consist  in  apply- 
ing and  working  two  pistons  in  one  cylinder, 
which  are  simultaneously  actuated  by  the 
expansive  force  of  the  same  volume  of  steam. 
A  long  cylinder  is  supported  vertically  on 
pivots,  in  the  middle  on  which  it  vibrates ; 
two  pistons  are  attached  to  piston-rods  which 
pass  out  through  stuffing-boxes  at  either  end 
of  the  cylinder. 

On  steam  being  admitted  through  suitable 
slide-valves  to  the  middle  of  the  cylinder, 
tlie  two  pistons  are  forced  apart  towards  the 
opposite  ends  of  the  cylinder,  the  valves 
are  then  shifted,  and  the  steam  admitted  at 
the  two  ends  of  the  cylinder,  which  drives 
the  pistons  back  again  to  the  centre,  the 
spent  steam  passing  ofi"  to  a  condenser  or 
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into  the  atmoiphere,  and  so  on  continually. 
The  lower  piston-rod  is  attached  to  a  craxu 
in  the  middle  of  the  shaft,  while  the  upper 
piston-rod  carries  a  cross  head  from  which 
connecting  rods  pass  down  to  two  cranks 

S laced  on  the  same  shaft,  but  opposite  to 
^e  former,  so  th^t  as  the  one  is  descending 
the  other  is  ascending,  in  conformity  with  the 
opposite  motion  of  the  pistons. 

^  In  another  arrangement,  the  cylinder  is 
divided  intonwo  parts  by  a  partition  in  the 
middle,  and  the  pistons  do  not  expand  simul- 
taneously as  in  die  former  case,  but  the  one 
piston  begins  to  more  when  the  other  is  at 
the  quarter  stroke,  the  valves  being  so  ad- 
justed as  |o  effect  this  movement;  for  the 
purpose  of  overcoming  the  dead  points, 
when  one  piston  is  at  the  dead  point,  the 
other  is  exerting  its  full  force. 

The  apparatus  for  propelling  ships  and 
other  vessels,  consists  of  certain  arrange- 
ments of  mechanism  by  which  a  volume  of 
air  may  be  forced  against  the  water  at  the 
bottom  of  the  vessel,  in  the  direction  of  its 
stem,  for  the  purpose  of  impelling  the  vessel 
in  an  opposite  direction.  The  air  being  com- 
pressed by  an  air  pump,  "  to  the  same  den  • 
nty  as  the  water  under  the  ship's  bottom," 
is  admitted  through  a  valve  into  a  tube, 
down  which  it  flows  into  the  water.  The 
bottom  of  the  vessel  has  two  guards  of  wood 
or  other  material,  parallel  to  its  keel ;  as  the 
air  enters  the  water  beneath  the  vessel  it  is 
guided  by  the  guards,  which  prevent  it  from 
escaping  at  the  sides,  and  by  its  pressure 
against  the  water,  in  the  direction  of  the 
stem,  impels  the  vessel  head  foremost  The 
direction  of  the  air,  backward  or  forward,  is 
regulated  by  a  tumbling  valve,  worked  by  a 
quadrant  rack  or  sector,  and  an  endless 
screw;  by  altering  the  position  of  this  valve 
the  direction  of  the  air,  and  consequently  of 
the  vessel  may  be  reversed  at  pleasure. 

When  the  vessel  rolls  about  in  a  heavy 
sea,  it  is  considered  desirable  to  force  the 
air  under  the  most  depressed  side  of  the 
vessel  only ;  to  eSect  which,  the  air-plugs 
are  connected  to  a  pendulum  which  opens 
the  valves  on  the  one  side  or  the  other,  ac- 
cording to  the  position  of  the  vessel. 

In  another  arrangement  for  reversing  the 
motion  of  the  vessel,  two  sets  of  sliding  tubes 
descend  from  the  air  chambers,  opening  fore 
and  aft;  if  the  vessel  is  to  be  propelled  head 
first,  the  two  hinder  tubes  are  depressed  and 
the  air  passes  off  towards  the  stem ;  but  if 
the  vessel  is  to  be  backed  astern,  the  fore- 
most tubes  are  depressed  and  the  air  pro- 
jected towards  the  head  of  the  vessel. 

The  claim  is,  1.  To  the  application  of  two 
pistons  working  in  one  cylinder,  as  shown. 

2.  For  propelling  vessels,  by  forcing  a 
volume  of  air  against  the  water  beneath  the 
bottom  of  the  vessel,  in  the  manner  shown 
and  described. 
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Walter  Richardson,  of  Beoehv- 
Street,  and  George  Mott  Braitb- 
ivAiTE,  OF  Manor-Street,  Chelsea,  Gen- 
tlemen, far  improvementt  in  tinning  vetteh. 
Enrolment  Office,  March  11,  1841. 

These  improvements  consist  In  employing 
an  alloy  instead  of  pure  tin  for  the  purposes 
of  tinning,  which  is  thus  composed : — 10  oz. 
of  nickel,  7  oz.  of  thin  sheet  iron,  and  10  lbs. 
of  tin  are  melted  together,  under  a  flux  com- 
posed of  1  oz.  of  ^rax,  and  3  oz.  of  pow- 
dered glass;  which  produces  subh  a  reci- 
procation of  qualities  as  to  produce  an  alloy 
much  better  adapted  to  the  purposes  of  tin- 
ning than  anything  heretofore  employed.  It 
is  used  in[the  same  way  as  pure  tin  has  here- 
tofore been  employed,  and  produces  a  firmer, 
more  adherent,  less  fusible,  and  much  whiter 
surface. 

Moses  Poole,  of  Lincoln's  Inn,  Gen- 
tleman, for  improvements  in  preparing  mate- 
rials  to  facilitate  the  teaching  of  writing. 
Bnrolment  Office,  March  17,  1841. 

These  improvements  (communicated  by  a 
foreigner)  consist  in  the  production  of  printed 
copies  of  the  letters,  by  which  children  are 
to  be  taught  to  write ;  by  the  application  of 
Typography.  The  letters  are  to  be  cut  on 
metal  plates  or  blocks,  and  printed  in  co- 
loured ink  of  some  paler  tint,  that  will  admit 
of  being  passed  over  with  a  pen  dipped  in 
common  ink.  Stress  is  laid  upon  the  neces- 
sity of  the  characters  being  of  the  most  perfect 
and  uniform  description ;  and  several  modes 
of  making  printing. inks  for  this  purpose  arc 
set  forth.  Bv  tracing  over  the  copies  thus 
produced,  children  are  to  be  taught  to  write, 
instead  of  by  merely  imitating  the  copies  as 
heretofore. 

Thomas  Robinson  Williams,  of  Cheap- 
side,  Gentleman,  for  improvements  in  the 
manvfacture  of  ujooUen  fabrics,  or  fabrics  pf 
which  woolSf  furSf  or  hairs,  are  the  principal 
components,  as  well  as  for  the  machinery  used 
therein.  Rolls  Chapel  Office,  March  18, 
1841. 

These  improvements  relate  chiefly  to  the 
making  of  cloth  by  felting  alone,  without  spin- 
ning and  weaving,  and  consist  in  a  new  combi- 
nation of  machinery,  apparatus  and  processes, 
in  order  to  obtain  first  a  long,  even  and  uni- 
form bat  of  wool,  or  other  materials  of  any  re- 
quired length,  width  or  thickness,  suitable 
to  be  made  into  commercial  ends  or  pieces 
of  cloth ;  and  afterwards  for  the  purpose  of 
producing  such  fabrics,  or  ends,  or  pieces  of 
cloth  composed  of  all  the  various  well-known 
ielting  substances,  such  as  wools,  furs,  and 
l^airs  of  animals — and  which  are  to  be  used 
either  separately,  or  mixed  up  together  in 
every  possible  proportion,  and  sometimes 
with  a  small  addition  of  non-felting  fibrous 
materials,  such  as  cotton,  silk,  or  flax,  but 
not  exceeding  i,  as  best  suits  the  descrip- 
tion of  fabric  required. 
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The  fabric  or  manufacture  as  produced  by 
the  patentee's  processes  and  machinery,  are 
stated  to  depend  wholly  for  their  union  and 
streng^  upon  the  greaV  principle  or  ten- 
dency of  these  animal  substances,  when  pro- 
perly treated  to  combine  and  unite,  or  as  it 
is  commonly  called,  to  felt  together;  and 
this  without  the  usual  auxiliaries  of  spin- 
ning and  weaving,  or  the  use  of  any  adhe- 
sive mixture  being  employed. 

In  the  manufacture  of  felted  cloth  the 
patentee  dispenses  with  the  use  of  any  oil  or 
oleaginous  matter,  and  prefers  that  the  wool 
should  be  well  scoured  and  dried,  after  which 
it  should  be  teazed  or  willied,  picked,  and 
scribbled  in  the  usual  way.  The  dry,  clean 
wool,  as  thus  prepared,  is  weighed  out 
into  quantities  for  producing  any  required 
thickness;  it  is  then  taken  to  the  common 
wool- carding  engine,  which  should  be  from 
72  to  84  inches  broad,  furnished  with  two 
long  revolving  aprons  of  linen  cloth,  passing 
over  rollers  which  have  a  motion  from  the 
doffers  of  the  card,  or  other  convenient  part 
of  the  engine.  The  two  aprons  and  drums 
revolve  in  opposite  directions,  so  that  their 
two  inner  surfaces  move  in  the  same  direc- 
tion with  a  uniform  speed.  The  wool  is 
taken  off  from  the  doffers,  by  the  usual 
comb-crank  motion,  in  an  attenuated  sliver, 
which  is  received  between  the  two  aprons 
and  travels  on  to  their  farther  end,  when  it 
is  wound  one  sliver  over  the  other  till  the 
bat  has  become  of  sufficient  thicknes.  When 
the  manufactory  is  not  of  sufficient  length 
for  the  aprons  to  work  horizontally,  they 
may  be  wound  backward  and  forward,  or 
perpendicularly  upward  and  downward.  For 
finer  and  lighter  goods,  the  bat  is  produced 
from  successive  folds  of  sliver ;  but  taken  off 
from  the  doffers  of  different  carding  engines, 
and  received  simultaneously  upon  the  same 
aprons. 

It  is  necessary  to  keep  the  aprons  from 
wrinkling,  and  carefully  and  uniformly  ex- 
tended :  for  this  purpose,  cords  or  strips  of 
leather  are  sewed  along  the  edges  of  the 
aprons,  with  which  longitudinal  guides,  or 
friction  rollers  are  brought  in  contact  The 
continuous  bat  having  been  received  upon 
a  proper  roller,  is  taken  to  the  hardening 
machine,  which  consists  of  two  series  of 
rollers,  one  above  the  other,  wrapped  round 
with  an  elastic  cloth ;  the  lower  set  are  fur- 
nished with  a  traversing  apron.  Heaters 
and  perforated  steam-pipes  extend  from  side 
to  side  of  the  apron,  which  allow  steam  to 
escape  for  moistening  and  warming  the  bat 
of  wool,  a  condition  essential  to  the  first 
stage  of  the  felting  process,  called  hardening. 
In  lieu  of  the  steam-pipes,  a  greater  num- 
ber of  heaters  and  a  sprinkling  apparatus 
may  be  used.  The  upper  tier  of  rollers  have 
an  alcemating  motion,  end-ways,  given  to 


them  by  a  cranked  shaft  running  along  the 
side  of  the  machine.  The  hardening  rollers 
also  receive  a  slow  progrossive  motion  from 
the  main  shaft 

By  means  of  the  alternating  motion  of  the 
upper  rollers  as  the  bat  passes  slowly  through 
them,  acting  against  the  resistance  of  the 
lower  rollers  which  do  not  alternate,  and 
aided  by  the  moisture  and  heat,  the  bat  reaches 
the  end  of  the  machine  in  ^  consolidated 
firm  state,  possessing  a  consiaerable  degree 
of  feltation.  The  bat  is  next  transferred  to 
what  the  patentee  calls  an  improved  felting- 
machine:  it  consists  of  a  frame  supporting 
a  double  tier  of  rollers,  the  upper  tier  resting 
between  the  lower  one  so  as  to  increase  the 
surface  in  contact  The  undulating,  and 
backward  and  forward  motion  produced  on 
the  bat  in  this  machine  by  the  new  position 
of  the  rollers,  materially  assists  the  felting 
process.  The  rollers  are  actuated  by  bevU 
gear  upon  alternate  ends  of  the  upper  tier  of 
rollers,  which  turn  the  lower  ones  by  spur 
wheels  upon  their  opposite  ends,  connected 
with  similar  gear  upon  two  shafts  extending 
the  whole  length  on  each  side  of  the  ma- 
chine. The  upper  rollers  are  weighted  so  as 
to  give  a  uniform  pressure  to  materials  dif- 
fering in  thickness.  The  lower  rollers  are 
more  or  less  immersed  in  a  leaden  cistern, 
contuning  hot  water  or  soap  suds ;  acids  or 
acidulated  water,  heretofore  used  for  this 
purpose,  being  considered  by  this  patentee 
greatly  inferior  to  saponaceous  mixtures. 
In  order  that  the  cloth  may  be  subjected  to 
the  felting  action  in  as  many  directions  as 
possible,  it  is  transferred  to  another  machine 
where  the  rollers  are  placed  at  an  angle  of 
about  45°  with  the  feeding  apron.  After 
leaving  this  machine  the  cloth  may  be  milled 
in  a  common  clothier's  fulling  mill,  and 
again  passed  through  this  machine.  The 
cloth  may  be  finished  by  the  usual  processes 
of  raising,  shearing  or  cropping,  boiling, 
pressing,  &c.  But  a  new  raising  machine, 
which  is  preferred,  is  described. 

The  claim  is,  to  the  application  of  a 
double  apron  or  aprons,  or  compound  aprons 
and  rollers  or  cylinders,  for  the  production 
of  bats  in  a  smooth  and  even  conation;  and 
the  extended  sliver  itself,  as  herein  described, 
applied  to  forming  a  bat  by  successive  folds 
or  layers  for  the  production  of  long  or  con- 
tinuous ends  of  cloth  without  spinning  or 
weaving.  Also  to  the  improvement  of  the 
hardening  nuushine,  by  using  the  heaters  in 
addition  to  steam  pipes  or  pans,  or  in  con- 
junction with  a  wetted  apron;  and  using 
travelling  aprons.  Also  to  the  improved  posi- 
tions of  the  rollers  in  the  felting  machine 
for  producing  the  double  contact  of  each  tier 
of  rollers ;  and  the  combined,  reciprocating, 
and  progressive  motion  of  the  rollers,  as 
well  as  Sie  manner  in  which  this  motion  is 
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produced  and  applied  to  the  said  felting  ma- 
chine ;  and  also  the  method  of  diagonal  or 
cross  felting,  as  effected  hy  the  diagonal  felt- 
ing rollers;  and  also  the  method  described 
of  producing  long  continuous  fibres  of  felt  in 
a  fit  state  for  the  common  fulling  stocks. 

Mr.  W.  claims  farther  the  raising  machine, 
and  the  diagonal  position  of  the  raising  cylin- 
ders, and  particularly  also  the  use  of  other  or  - 
oppposite  revolving  cylinders,  whether  co- 
vered with  cards,  or  any  oAer  material  for 
clearing  raising  cylinders  whilst  at  worlc,  as 
applied  to  the  cloth  manufactured  by  felting 
alone,  or  by  the  old  method  of  spinning  or 
weaving.  Also  the  use  of  soap,  or  sapona- 
ceous matters  dissolved  in  water,  in  conjunc- 
tion with  rollers  for  assisting  in  the  felting 
of  fabrics  made  without  spinning  and  weav- 
ing, in  contradistinction  to  aci£  or  acidu- 
lated water  which  have  heretofore  been 
used,  for  fabrics  depending  for  their  union 
upon  felting  alone. 

John  Mauohan,  of  Connauoht-ter- 
RACE,  Edoeware-road,  Oentlehan, /ot 
certain  improvements  in  the  construction  of 
wheeled  carriages,  —  Rolls  Chapel  Office, 
March  20,  1841. 

The  wheeled  carriages  herein  referred  to 
are  curricles ;  whether  the  improvements  in- 
troduced by  this  patentee  will  restore  this 
obsolete  form  of  vehicle  to  public  favour, 
remains  to  be  seen ;  we  greatly  doubt  such 
a  result 

In  lieu  of  the  pole  and  cross-bar,  two  pair 
of  shafts  are  employed  for  attaching  the  two 
horses,  by  which  means  a  much  lighter  con- 
struction of  vehicle  is  practicable — elegance 
of  appearance  increased — more  freedom  of 
action  allowed  thg  horses  in  their  draught — 
and  greater  safety  ensured.  Each  pair  of 
shafts,  which  are  constructed  of  ash,  ironed  in 
the  usual  way  throughout,  are  connected  to- 
gether by  a  horizontal  bar,  the  middle  of 
which  is  cylindrical,  and  held  by  clips,  in 
which  the  bar  turns  freely,  as  on  an  axle. 
The  clips  are  connected  to  the  body  of  the 
carriage  by  an  upright  pin  eztendinff  there- 
from and  passed  through  a  socket  in  the  scroll 
or  bracket  iron.  The  horizontal  bars  are 
attached  to  the  shafts  by  clips  at  their  ex- 
tremities, beyond  which  the  back  part  of  the 
shafts  are  bent  inwards,  or  "  compassed,' ' 
and  terminate  in  a  socket  with  a  bolt 
eye. 

Under  tlie  seat  of  the  body  of  the  vehicle, 
a  horizontal  balanr  c  spring  is  placed  trans- 
versely, mounted  on  a  strong  stud  or  short 
axle  affixed  to  the  framing  of  the  body,  the 
outer  end  of  which  axle  is  supported  by  a 
pendant  bolt.  A  loop  or  bored  coupling  con- 
nects  the  spring  to  the  stud  or  axle,  and  allows 
it  to  vibrate  and  advance,  or  recede  thereon. 
From  the  ends  of  this  spring,  two  rods  are 
pendant,  for  the  purpose  of  connecting  the 
spring  to  the  ends  of  the  ihftfts. 


Let  it  be  supposed,  says  the  patentee,  that 
two  horses  are  attached  to  this  curricle,  the 
belly-bands  of  the  hamess'being  passed  round 
the  shafts  at  the  tugs,  and  the  traces  hooked 
on  to  the  extremity  of  the  swing-trees  in  the 
ordinary  way ;  it  will  be  seen  from  the  man- 
ner in  which  both  pair  of  shafts  are  connected 
to  the  balance  spring,  and  the  peculiar  me- 
thod of  attaching  the  shafts  to  the  carriage 
by  the  joints  formed  by  the  clips  and  the 
upright  pin,  that  the  action  of  one  horse, 
however  different  from  that  of  the  other,  will 
not  incommode  its  companion,  or  commu- 
nicate any  unpleasant  motion  to  the  carriage. 
As  the  burs  of  the  shafts  turn  vertically  in  die 
clips,  and  the  upright  pin  of  the  said  clip 
turns  horizontally  in  the  socket  of  the  scroll 
iron,  a  sort  of  shackle  joint  is  thereby  pro- 
duced, which  admits  of  the  desired  balance 
and  horizontal  action  of  the  shafts,  provided 
for  by  the  balance  spring  and  connecting 
rods. 

Shields  and  cross  plates,  for  preventing 
one  shaft  catching  under  the  other,  and  also 
pads  to  prevent  chafing  of  the  harness  are 
described  at  length. 

George  Goodman,  of  Henlet-xn-Ar- 
DEN,  and  of  Birmingham,  Needle  Manu- 
facturer, for  certain  improvements  in  the 
manufacture  of  mourning  and  other  dress  pins. 
Enrohnent  Office,  March  22,  1841. 

This  patent  refers,  in  the  first  place,  to 
making  mourning  or  other  dress  pins  of  iron, 
common  steel,  or  cast-  steel  wire,  so  that  they 
shall  be  harder  and  more  elastic  than  those 
of  the  ordinary  kind,  and  susceptible  of  a 
much  finer  point;  2dly.  To  making  common 
dress  pins  of  iron,  common  steel,  or  cast- 
steel  wire,  and  making  their  heads  of  silver, 
copper,  brass,  or  other  metallic  alloy  which 
has  been  plated  or  covered  with  silver. 

Wire  of  a  proper  size  is  cut  into  pieces 
long  enough  to  make  two  pins;  a  quan- 
tity of  these  wires  are  formed  into  a  bundle 
by  placing  their  ends  in  two  iron  rings  four 
inches  in  diameter,  and  about  half  an  inch 
wide.  In  this  state  they  undergo  the  usual 
softening  process,  after  which  they  are 
straightened  by  the  process  known  amongst 
the  needle  makers  as  "  rubbing."  ^e 
wires  are  then  pointed  at  each  end  by  what 
needle  makers  term  "  dry  pointing." 

If  iron  wire  has  been  employed,  it  is  now 
hardened  or  converted  into  steel  by  cemen- 
tation with  bone  dust,  &c.,in  the  usual  man- 
ner, after  which  the  wires  are  divided,  and 
completed  by  heading,  tempering,  and  blue- 
ing or  blacking.  The  pins  are  headed  while 
soft,  in  a  pin  heading  machine  in  the  usual 
way,  and  then  hardened  by  heating  them  red 
hot  in  iron  trays,  and  dropping  them  into 
water  having  a  small  quantity  of  oil  on  ita 
surface.  They  are  afterwards  tempered,  and 
then  scoured  by  agitation  in  a  vessel  with 
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soap  leys,  and  sand  or  emery,  and  afterwards 
blued  or  blacked  in  tbe  ordinary  manner.  Or 
the  stems  are  **  nicked"  for  the  heads,  and 
then  hardened  and  tempered  ;  after  being 
picked,  and  the  crooked  ones  straightenec^ 
they  are  submitted  to  the  process  called  by 
needle  makers  scouring;  the  stems  are 
laid  down  many  tiers  deep  on  a  cloth  with 
oil,  soap,  and  flour  emery ;  the  cloth  is  rolled 
up  and  tied,  and  subjected  to  th%  operation 
of  a  machine  resembling  a  mangle  for  several 
days,  the  emery,  &c.,  being  ^equcntly  re- 
newed, an^  the  stems  washed  each  time. 
The  stems  are  then  "  glazed"  with  putty  of 
tin  and  olive  oil,  after  which  they  are  headed, 


(the  heads  being  previously  scoured),  blued, 
and  finished. 

The  claim  is ;  1st  To  the  application  of 
the  process  of  "  rubbing,"  and  **  dry  poiut- 
ing"  to  the  manufacture  of  pins ;  2nd.  To 
the  process  of  hardening  and  tempering  as 
applied  to  the  manufacture  of  pins ;  3rd.  The 
use  of  heads  of  silver,  or  any  other  metal  or 
metallic  alloy  previously  plated  or  covered 
with  silver  to  stems  of  tempered  steel  in  the 
manufacture  of  pins ;  4th.  To  the  scouring 
and  glazing  the  stems  of  pins  as  herein 
described,  and  the  scouring  of  the  heads  be- 
fore being  fixed  on  the  pins. 


LIST   OP   DE8ION8    REQISTERED   BETWEEN   FEBRVAllT   25tH    AND   MARCH   25tU. 
Date  of   Number  Time  for  which 

Bepstra-    on  the     Bettered  Proprietors' Names.  8al>|ect  of  Deslffn.  proteetion 

tion.      Begister.  U  granted. 

1841. 

H.  Brinton    Carpet , 1  yearn. 

8.  Ackroyd. , Fender   3 

W .  Peirce Candle  lamp 3 

T.Brown  Bibbon  1 

H.  I .  and  J .  Dixon Carpet 1 

D.  Morison   Ornament  for  book  backs 1 

O.Walton Gig  saddle 1 

B.  Armstrong  Sediment  collector  for  boilers S 

Sandford,  Son  and  Owen   Kitchen  range •....  3 

liOaandCo Carpet 1 

W.  Ponsfurd Envelope   1 

Mrs.  I.  Larbalestier  „..  Pelisse    I 

I.Yates Stove  3 

MortonauJCo Carpet 1 

638,640  Elcock  and  Jones    Ditto  1 

H.  Brinton Ditto  1 

Henderson  and  Co Ditto  1 

Wilkins  and  Sou Percussion  cap  charger 3 

U.I.  and  J.Dixon Carpet I 

I.Sheldon Label 1 

I.Smeeton Spring  for  waistcoats,  trowsers,  fte 1 


Feb.  25 

021 

26 

622 

•« 

623 

tfarch  4 

634 

625.6 

9 

627 

<« 

628 

«• 

629 

8 

630 

10 

631  ;8 

•• 

633 

U 

634 

12 

635 

636.7 

15 

638.6^ 

641 

18 

642 

643 

23 

644 

25 

649 

646 

LIST    OF    ENGLISH    PATENTS    GRANTED    BETWEEN    THE    23rD    FEBRUARY,   AND    THE 

22nd  march,  1841. 


George  England,  of  Westbury. Wiltshire,  clothier, 
for  improvements  in  machiner)r  for  weaving  woollen 
and  other  labrics,  and  for  twisting,  spo^ng,  and 
warping  woollens,  also  for  improvements  in  the  ma- 
nufacture of  woollen  doeskins.  March  2;  six 
months  to  specify. 

John  WUkie,  Nassau-street,  Mary-le-bone.  up- 
holstevr.  and  John  Charles  Schevieos,  of  George- 
street.  Saint  Pancras,  musical  instrument  maker, 
for  improyements  in  oonstructing  elastic  seats  or 
surfaces  of  furniture.    March  2 ;  six  mouths. 

Henry  Newson  Brewer,  of  Jamaica  Bow,  Ber- 
mondsey,  mast  and  block  maker,  for  an  improve- 
ment or  improvements  in  wooden  blocks  for  ships, 
rigging,  tackles  and  other  purposes,  where  pullies 
are  used.    March  3  ;  six  months. 

John  Band,  of  Howland-street,  gent.,  for  ccrtaXi 
improvements  in  machinery  for  the  manufacture  of 
frame  work  knitting  or  hosiery.  March  6;  six  months. 

Thomas  Spencer,  of  Liverpool,  carver  and  gilder, 
for  an  improvement,  or  improvements  in  the  manu- 
facture of  picture  and  otner  frames,  and  cornices 
applicable  also  to  other  useful  and  decorative  pur- 
poses.    March  8;  six  months. 

John  Varley.  of  Baydwater  Temtcc,  Bayswater, 
artist,  for  an  improvement  in  carriages.  March  8 ; 
six  months. 


John  William  Neale,  of  William-atreet,  Eening- 
ton,  engineer,  and  Jacquc  Edouard  Duyck,  of  Swan- 
street,  Old  Kent  Boad,  commission  agent,  for  cer- 
tain improvements  in  the  manufacture  of  vinegar, 
and  in  the  apparatus  employed  therein.  March  8  ; 
six  months. 

Benjamin  Smith,  of  Stoke  Prior,  near  Bromsgrove. 
butcher,  for  an  improved  apparatus  for  making  salt 
from  brine.    March  8 ;  six  months. 

John  Walker,  of  Crooked-lane,  King  William- 
street,  for  an  improved  hydraulic  apparatus.  March 
8;  six  months. 

Bichard  Lawrence,  Stortevan^  of  Church-street, 
Bethnal  Green,  soap  manufacturer,  for  certain  im- 
provements in  the  manufacture  of  soap.  March  8 ; 
six  months. 

Thomas  Joseph  Ditchbum,  of  Orchard  House, 
Black  wall,  shipbuilder,  for  certain  improvemenu 
in  sliip  building,  some,  or  all  of  wliich,  are  applica- 
ble to  steam  boats,  and  boats,  and  vessels  of  all  de- 
scriptions.   March  8;  six  months. 

Anthony  Todd  Thomson,  of  Hind-street,  Man- 
chester-square, doctor  of  medicine,  for  an  improved 
mctliod  of  manufacturing  calomel  and  corrosive 
siublimato.    March  8  ;  six  months. 

Stephen  Goldner,  of  West-street,  Finsbury  Cir- 
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eus,  merchant,  for  improvemenU  in  preflerving 
animal  and  vegetable  substances  ana  liquids. 
March  8;  six  months. 

John  Wcrtheimer,  of  West-street,  Finsbury  Cir- 
cus, printer,  for  improvements  in  preserving  ani- 
mal and  veeetable  substances  and  liquids.  CA- 
oommunicatiou.)    March  8  ;  six  months. 

Thomas  Clark,  professor  of  chemistiy,  in  Maris- 
chal  College,  Aberdeen,  for  a  new  mode  of  render- 
ing certain  waters  (the  water  of  the  Thames  being 
among  the  number,)  less  impure  and  less  hard  for 
the  supply  and  use  of  manufactories,villiiges,  towns, 
and  cities.    March  8:  six  months. 

John  Baptist  Fried  Wilhchn  Heimonn,  of  Lud- 
gate  Hill,  merchant,  for  improvements  in  themaxai- 
facture  of  ropes  and  cables.  (A  communication.) 
March  8 :  six  months. 

John  Dockree,  of  Galway-street,  Saint  Luke's, 
gas  fitter,  for  an  improvement,  or  improvements  on 
gas  burners.    March  15 ;  two  months. 

Bicard  Laming,  of  Go  ver-street,  Bedford-square, 
surgeon,  for  improvements  in  the  production  of 
carbonate  of  ammonia.    March  15  ;  six  months. 

William  Newton,  of  Chancery-lane,  civil  engi- 
neer, for  certain  improvements  in  machinery  or  ap- 
paratus for  picking  and  cleaning  cotton  and  wool. 
(A  communication.)    March  15;  six  months. 

Bobert  Warington.  of  South  Lambeth,  Surrey, 
gent.,  for  improvements  in  the  operations  of  tan- 
ning.   March  16;  six  months. 

Joseph  Maudslay,  of  Lambeth,  Surrey,  engineer, 
for  an  improvement  in  the  arrangement  and  com- 
bination of  certain  parts  of  steam  engines,  to  be 
used  for  steam  navigation.    March  16 ;  six  months. 

William  Newton,  of  Chancery-lane,  civil  engi- 
neer, for  improvements  in  spinning  and  twistuf^ 
cotton,  and  other  materials  capable  of  being  spun 
and  twisted.  (A  communication.)  March  16  ;  six 
montlifl. 

George  Lowe,  of  Finsbury  Circus,  engineer  to 
the  chartered  gas  company,  for  improved  methods 
of  supplying  gas  under  certain  circumstances,  and 
of  improvi^  its  parity  and  illuminating  power. 
March  16 ;  six  mouths. 

Charles  Bunt  Oyer,  of  Fary's  Mine.  Anglesea, 
mine  agent,  for  an  improved  method  of  obtaining 
paints  or  pigments  by  the  combination  of  mineral 
solutions  and  other  substances.  March  16;  six 
months. 

Laurence  Kortright;  of  Oak  Hall,  East  Ham, 
Essex,  Esq^  for  certain  improvements  in  treating 
and  |)repa]ing  the  substance  commonly  called, 
"  White  Bone,"  and  the  fins  and  such  like  other 
parts  of  whales,  and  rendering  the  eame  fit  for  va- 
rious commercial  and  useful  purposes."  (A  com- 
munication.)   March  17 ;  six  months. 

William  Thompson  Clough,  of  Saint  Helens, 
Lancaster,  alkali  manufacturer,  for  improvements 
in  the  manu&cture  of  the  carbonates  of  soda  and 
potaah.  (A  communication.)  March  17 ;  six  montlis. 

Henry  Augustus  Wells,  of  Begent-street,  gent., 
for  improvements  in  machinery  for  driving  piles. 
(A  communication.)    March  17  ;  six  monUu. 

Joshua  Field,  of  Lambeth,  engineer,  for  an  im- 
proved mode  of  effecting  the  operation  of  connect- 
ing, and  disconnecting,  from  steam  eneines.  the 
paddle  wheels,  used  for  steam  navigation.  March  82 ; 
six  months. 

Richard  Barnes,  of  Wigan,  Lancaster,  engineer, 
for  certain  improvements  in  machinery,  or  apjMi- 
ratus  for  raising  or  drawing  water  or  other  fluids. 
March  88  ;  six  months. 

Anthony  Theophilus  Merry,  of  Birmingham,  re- 
finer of  metals,  for  an  improved  process,  or  pro- 
cesses for  obtuning  zinc  and  lead  from  their  re- 
spective ores,  and  for  the  calcination  of  other  me- 
tallic bodies.    March  82;  six  months. 

Bobert  Walter  Winfleld,  of  Birmingham,  mer- 
chant and  manufooturer.  for  certain  improvements 
in,  or  belonging  to  metallic  bedsteads,  a  portion  of 
which  may  be  applied  to  other  articles  of  metallic 
fumitiu«.    March  28;  six  months. 

Bobert  Goodacre,  of  Ullesthorpe,  Leicestershire, 
for  an  improved  mode  of  weighing  bodies  raised  by 


cranes  or  other  elevating  machines.    Mareh  88 ; 
six  months. 

-  David  Napier,  of  Mill  Wall,  engineer,  for  im- 
provements in  propelling  vessels.  March  88  ;  six 
months. 

Achille  Elie  Joseph  Sovitas,  of  George  Yard, 
Lombard-street,  merchant,  for  improvements  in 
apparatus  for  regulating  the  flow  of  fluids.  (A 
communication.)    March  88 :  six  months. 

William  Bucknell,  of  Westminster,  gent.,  for  im- 

Erovements  in  applying  heat  for  the  purpose  of 
atching  eggs,  which  improvements  are  also  appli- 
cable to  other  useful  purposes  where  heat  is  re- 
quired.   March  88;  six  months. 

Morris  West  Buthven,  of  Botherham,  engineer, 
for  a  new  mode  of  increasing  the  power  of  certain 
media,  when  acted  upon  by  rotary  fans  or  other  si- 
milar apparatus.    March  88;  six  months. 

Bobert  Cook  and  Andrew  Ctmrdngham,  of  John- 
stone, near  Glasgow,  engineer,  for  improvements 
in  the  manufacture  of  bricks.  March  88;  six 
months. 

Moses  Poole,  of  Lincoln's  Inn,  gent.,  for  impro%'e- 
ments  in  stretching  cloths.  (A  communication.) 
March  22;  six  months. 

Joseph  Wright,  of  Carisbrook  Isle  of  Wight,  me- 
chanic, for  improvements  in  apparatus  used  for 
dragging  or  skidding  wheels  of  wheeled  carriages. 
Maren  & ;  six  menus. 

Thomas  Wright  of  Church  Lane,  Chelsea,  Lieu- 
tenant in  Her  Majesty's  Navy,  for  certain  improve- 
ments applicable  to  railway  and  other  carriages. 
March  28 ;  six  months. 

Edward  Finch,  of  Liverpool,  ironmaster,  for  im- 
provements in  propelling  vessels.  March  85 ;  six 
months. 

Goldsworthy  Gumev.  of  Bude,  Cornwall,  Esq., 
for  improvements  in  the  production  and  diffusion 
of  light.    March  85;  six  months.. 


LIST  OF  SCOTCH  PATENTS  GRANTED  BE- 
TWEEN   THE   23rd   FEBRUARY,    AND   THE 

22nd   MARCH,    1841. 

William  Orme,  of  Stourbridge,  Worcester,  iron 
master,  for  improvements  in  uie  manufacture  of 
cofercd  spades  and  other  cofered  tools.    Feb.  23. 

William  Pierce,  of  Islington,  Middlesex,  gentle- 
man, for  certain  improvements  In  the  preparation 
of  wool  and  other  animal  fibres,  both  in  the  raw 
and  manufecturcd  state,  by  means  of  which  the 
quality  will  be  considerably  improved.    Feb.  24. 

Theophilus  Bichards,  of  Birmingham,  Warwick, 
merchant,  for  improvements  in  cutting  or  sawing 
wood.    (A  communication  from  abroad^)    Feb.  26. 

Francis  Sleddon,  junior,  of  Preston,  Lancaster, 
machine  maker,  for  certain  improvements  in  ma- 
chinery, or  apparatus  for  rovmg,  slubbing,  and 
spinning  cotton,  and  other  fibrous  substances. 
March  2. 

Hugh  Lee  Fattlnson,  of  Bensham  Grove,  near 
Gateshead,  Durham,  manufacturing  chemist,  for 
improvements  in  the  manufacturo  of  white  lead. 
March  3. 

Charles  Cameron,  esq.,  lately  captain  in  her  Ma- 
jesty's 18th  regiment  of  foot,  and  presently  residing 
at  Mount  Vernon,  Edinburgh,  for  certain  improve- 
ments in  engines  to  be  actuated  by  steam  or  other 
elastic  fiuids.    March  3. 

Paul  Hannuic,  of  Paris,  but  now  of  Manchester, 
Lancaster,  solicitor,  for  certain  improvements  in 
the  construction  of  governors  or  regulators  appli- 
cable to  steam-engines,  and  to  other  engines  ueed 
for  obtaining  motive  power.  (.\  oommunicatiou 
from  abroad.)    March  3. 

Charles  de  Bcrgue,  of  Sydenham,  Kent,  gent., 
for  certain  improvements  in  machinery  for  making 
reeds  used  in  weaving.  (A  oommunicatiou  from 
abroad.)    March  3. 

William  King  Westly,  of  Leeds,  York,  flax  ma- 
cliinist,  for  certain  improvements  in  carding,  comb- 
ing,   straightening,    cleaning,   and  preparing  for 
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flpinnliur,  hemp,  flax,  and  other  fibrous  eubstaiiceB. 

Bobert  Urwin.  of  South  Shields.  Durham,  eogi- 
neer,  for  certain  improvements  in  ateam-ennnes. 
March  9. 

Walter  Bichardson,  of  Regent-street,  Middlesex, 
and  George  Mott  Braithwaite,  of  Chelsea,  also  Mid- 
dlcsex,  gent.,  for  improvements  in  tinning  metals. 
(A  communication  from  abroad.)    March  11. 

John  Band,  of  Howland-street,  Middlesex,  gen- 
tleman, for  improvements  in  preserving  paints  and 
other  fluids.    March  16. 

Thomas  William  Booker  of  Melin,  Griffith  Works, 
near  Cardiff,  iron  master,  for  improvements  in  the 
manufiusture  of  iron .    March  1 6. 

Charles  Edwards  Amos  of  Great  Guildford-streiet, 
in  the  Borough  of  Southwark.  for  certain  improve- 
ments in  machincrv  or  apparatus  used  in  the  manu- 
facture of  paper.    March  18. 

William  Hancock,  junior,  of  King-square,  Gos- 
well-road,  Middlesex,  accountant,  for  an  improved 
description  of  fabrick  suitable  for  making  fnction- 
gloves,  horse  brushes,  and  other  articles  requiring 
rough  surfaces,  and  the  method  of  manufacturing 
the  same.    March  19. 

Frederick  Steiner  of  Hyndburn  Cottage,  near 
Aceriugton,  Lancaster,  Turkev-red  dyer,  being  a 
communication  from  abroad,  for  improvements  in 
looms  for  weaving,  and  cutting  asunder  double 
[piled]  cloths,  and  a  machine  for  winding  weft  to 
be  used  therein.    March  19. 

Matthew  Uzielli  of  King  William-street,  London, 
merchant,  being  a  communication  from  abroad,  for 
improvements  in  impregnating  and  preserving  wood 
and  timber  for  various  useful  purposes.    March  22. 


NOTES  AND  NOTICBS. 

BemnelVi  Filter.— Yfe  are  requested  to  inform 
our  enquiring  friend,  II.  S.,  (page  128,)  that  Mr. 
J.  Burgess,  ofWisbeach,  an  agent  for  the  sale  of 
Bennett's  Filter,  and  can  supply  tlicm  in  eitlier 
lead  or  zinc,  which  are  not  so  liable  to  be 
broken  as  those  in  earthen  were. 

New  Kind  qf  Piitol. — We  have  been  shown,  by 
A.  W.  Spies,  of  this  citj.  a  pistol  of  a  very  inge- 
nious construction,  which  he  calls  **  the  self-cock- 
ing and  revolving  pistol."  It  consists  of  six  bar- 
rds  disposed  in  a  circle,  which  may  be  discharged 
successively,  by  merely  pulling  the  trigger.  The  ma- 
chinery, which  is  exceedingly  simple,  is  so  con- 
structed that  no  cockinff  with  the  hand  is  neces- 
sary. The  sample  which  %vc  saw  was  a  boarding 
pistol  intended  for  the  use  of  the  navy.  The  sea- 
roan  in  boarding  a  vessel  with  one  of  these  weapons, 
might,  while  hanging  to  the  rigsing  with  one  hand, 
discluurg^  vrith  the  other  hand  Uie  uarrels  one  after 
another,  taking  deliberate  aim  at  the  enemy.  It 
strikes  us  as  a  great  advantage  to  the  naval  serWcc, 
to  leave  one  hand  free  for  oUicr  uses,  while  one  is 
employed  in  managing  the  weapon.— .A^^^ur  Vork 
Paper. 

Steel  Ore—A Neu  Ditcovery.— The  National  Intel- 
ligencer says,  that  in  the  town  of  Duane,  in  Franklin 
county,  a  vein  of  magnetic  oxide  has  been  discover- 
ed, which,  on  smelting,  yields  a  substance  possess- 
ing all  the  physical  and  chemical  properties  of 
manu&ctured  steel.  The  same  paper  adds^"  Uow- 
ever  little  the  world  may  be  prepared  to  nve  evi- 
dence to  the  existence  of  such  a  ndneral  in  the 
state  of  on  oxide,  the  fact  is  now  too  well  established 
to  admit  of  sceptism,  and  no  one  who  will  examine 
the  edge-tools  and  cutlery  of  all  kinds  that  have, 
during  the  past  season,  been  cost  from  this  mineral 


and  sent  out  into  most  of  the  cities  for  samples  * 
can  do  so  great  violence  to  his  own  senses  as  to 
doubt  any  longer  the  existence  of  a  "  natural  steel,*' 
from  which,  by  the  simple  mode  of  moulding  and 
casting,  razorblades  penknives,  shears,  plane  irons, 
gouges,  axes  of  all  sizes  and  descriptions,  and  every 
variety  of  tools  of  the  machinist  and  carpenter's  shop, 
are  at  once  produced,  having  all  the  properties  and 
best  qualities  of  the  purest  steel." 

The  Prince  Albert  Plough— An  Improeed  Drum 
Plough.—On  Tuesday  last,  Mr.  Ebeneaer  Alexander 
farmer  at  Taylorton,  tenant  upon  one  of  the  town's 
farms,  invited  the  to^vn  council,  and  a  number  of 
other  friends,  chiefly  connected  with  the  agricultural 
interest,  to  see  his  operations  with  the  above  plough, 
which  is  one  of  his  own  and  his  brother's  invention. 
Our  readers  are  generally  aware  that  thorough 
draining  has  now  become  a  part  of  the  routine 
labour  upon  every  farm,  and  as  it  is  both  an  expen- 
sive operation,  and  one  which  consumes  a  groat 
deal  or  time  when  performed  in  the  ordinary  man- 
ner of  employing  men  at  so  much  the  chain,  various 
Elans  have  been  devised  to  shorten  the  time,  which, 
1  our  valuable  elimate,  can  very  ill  be  snared. 
Among  other  plans,  the  drain  plough  of  Mr. 
M'Ewan,  of  Blackdub,  holds  a  distinguished  place, 
and  seems  to  have  laid  the  foundation  for  the  im- 
provement we  saw  at  work  on  Tuesday  last.  The 
deflcieney  of  Mr.  M'Ewan's  plough,  to  be  obviated 
is,  that  alter  it  has  gone  over  the  field  and  scooped 
out  the  subsoil,  a  man  has  still  to  follow  and  take 
out  of  the  bottom  of  the  drain,  part  of  the  soil  with 
a  spade,  while  the  cleaner  again  follows  him.  Mr. 
Alexander's  plough,  on  the  contrarr.  completes 
this  process  at  once,  leaving  nothing  tor  the  spade 
to  do,  and  very  little  for  the  cleaner.  The  distin- 
giiishiug  features  of  this  p1#ngh  consist  in  the  form 
given  to  the  sock,  and  the  prolongation  of  the  mould 
orreast.  The  sock  has  attached  to  it,  upon  the 
right  hand  side,  what  is  called  a  feather,  which  is  a 
piece  of  iron  somewhat  in  the  shape  of  a  short 
coulter.  This  inclines  backward  at  an  angle  of  fully 
45  degrees,  and  when  it  is  fixed  to  the  sock  it  mea- 
sures 44  inches  from  the  body  of  the  plough,  while 
at  the  top  it  measures  7A,  both  inside  measure,  and 
it  cuts  to  the  depth  of  13  inches.  The  drain,  when 
cut,  measures  fully  five  inches  at  the  bottom,  and 
eight  at  the  top.  The  labourers  now  follow,  layinr 
in  the  tiles,  afver  which  the  drain  is  filled  up,  and 
the  work  is  completed  in  a  very  expeditious  man- 
ner. The  elongation  of  the  mould  or  reast  serves 
the  purpose  of  throwing  the  unproductive  subsoil 
quite  clear  of  the  productive  upper  soil,  so  that  it 
can  be  easily  cast  back  into  the  drain  in  its  proper 
place.  The  elongation  is  about  two  feet.  The 
mode  of  working  tills  plough  is  by  twice  going  over 
the  field,  for  it  is  so  constructed,  that  by  fixing  dif- 
ferent socks,  wliich  Mr.  A.  has,  it  will  work  either 
shallow  or  deep,  so  that  if  it  were  required  he  may 
even  go  over  the  field  a  third  time,  deepening  the 
cut  at  each  turn.  When  we  saw  it  working  it  was 
drawn  by  eight  horses,  but  when  it  goes  uie  first 
time  it  is  generally  drawn  by  four,  and  sometimes 
by  six  horses.  As  proof  of  the  facility  with  whidi 
it  does  its  work,  we  may  mention,  that  on  Sabirday 
last,  the  draining  of  four  Scotch  acres,  at  the  rate  of 
a  drain  in  each  alternate  furrow,  was  fully  com- 
pleted in  about  four  hours.  The  great  object  Mr. 
Alexander  has  in  view  is  not  so  much  the  saving  of 
expense  as  of  time,  besides  giving  certainty  to  his 
operation,  and  these  objects  we  think  he  has  ac- 
complished in  a  very  satisfactory  manner.  It  is  only 
proper  to  add,  tliat  every  one,  whether  practical 
nuiners  or  amateurs,  expressed  themselves  highly 
pleased  with  the  working  of  the  ploui^,  declaring 
It  to  be  superior  to  anything  they  had  mtherto  seen. 
— Stirling  Obterver. 
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CAPTAIN  CARPBNTER'S  PATENT  QUARTER  PROPELLERS. 


Sir,  — '  Herewilh  I  send  you  two 
drawings  of  my  Patent  Propeller  for 
your  Journal,  and  with  it  one  of  the 
prospectuses  printed  for  circulation 
last  year.  In  this  prospectus,  divest- 
ed as  it  is  of  scientific  terms,  and 
fitted  for  the  generality  of  readers, 
you  will  find  embodied  the  heads  of  the 
merits  of  my  patent.  In  the  point  of 
application  of  my  "  vis  motrix,"  1  have 
always  viewed,  united  to  the  form  of  the 
propellers,  its  superior  advantage.  When- 
ever the  term  propeller  occurs,  you  will 
see  the  epithet  "  quarter"  in  italics,  and 
in  the  strictures  and  elucidations  you 
may  be  pleased  to  ofifer  on  my  inven- 
tion, will  you  have  the  goodness  to  re- 
quest your  printer  to  follow  the  same 
rale? 

Adverting  to  No.  919  of  your  jour- 
nal, and  to  the  results  of  the  expe- 
riments therein  mentioned,  I  feel  as- 
sured, that  when  the  time  arrives  for 
these  "quarter  propellers''  being  used 
on  a  large  scale,  and  put  in  motion  by 
the  ''constant  and  maintaining  power 
of  steam,"  the  results  as  to  speed,  &c., 
will  prove  the  same  as  in  the  compara- 
tive trials  of  the  small  working  models. 

I  hope  soon  to  be  able  to  furnish  you 
with  all  my  experiments  on  submarine 
propellers ;  but  at  present  I  must  beg  of 
you  to  be  content  with  the  following : — 

"  The  first  experiments  (on  any  thing 
like  a  large  scale)  was  on  board  the 
Aerolite,  a  vessel  69  feet  long,  and  9  feet 
beam.  They  were  intended  only  to  as- 
certain how  far  the  apparatus  was  adapted 
to  sailing  vessels,  for  the  purpose  of 
moving  tnem  about  in  calms,  or  as  an 
auxiliary  to  the  wind  and  sails.  The 
powerful  effect  produced  by  the  rotation 
of  these  'quarter  propellers,*  even  bv 
manual  power,  was  enough  to  establisn 
the  fact,  that  any  vessel,  however  large, 
may  be  moved  in  an  opposite  direction 
to  that  line  in  which  the  force  is  ap- 
plied,  quicker  or  slower,  according  to 
the  extent  of  the  motive  power. 

"  The  next  experiments  were  made 
with  a  model  of  a  steam-boat,  which  is 
now  exhibited  at  the  Polytechnic  In- 
stitution. This  model  is  supplied  with 
the  means  of  applying  a  great  variation 
of  power  to  the  propellers,  and  it  admits 
also  of  great  variation  in  the  shape  of 
the  propellers,  by  which  means  I  have 


had  an  opportunity  of  judging  upon  the 
merits  of  screws,  sections  of  screws,  and 
planes ;  and  of  testing  the  angle  of  in- 
cidence, the  shape  of  the  vane  or  blade, 
and  the  relative  proportions  they  should 
bear  one  to  the  other,  according  to  the 
power  applied.  Although  a  screw  is  de- 
cidedly a  powerful  instrument  in  the 
water,  I  must  nevertheless  give  the  pre- 
ference to  the  plane  and  to  the  figure 
shown  in  the  accompanying  drawings 
because  it  produces  the  greatest  speed 
with  the  least  sacrifice  of  power,  more 
especially  when  the  vanes  are  set  at  the 
angle  of  30^  or  35°  to  the  axis  of  the 
shaft.  And  here  I  would  remark,  and 
I  hope  without  presumption,  that  if  any 
merit  may  be  attached  to  this  part  of 
my  invention,  it  consists  in  the  dis- 
covery by  careful  experiment,  that  a 
plane  having  the  proportions  of  my  pro- 
peller, as  represented  in  the  drawing,, 
will,  when  set  at  the  above  angles,  and 
revolving  in  the  water,  impell  a  vessel 
by  means  of  a  locomotive  power,  and 
the  resistance  offered  by  the  fluid,  with 
a  greater  effect  than  any  other  instru- 
ment yet  adopted  in  navigation,  which 
may  be  proved  by  mathematical  demon- 
stration. 

"  The  next  experiment  was  made  in  a 
boat  21  feet  long,  and  4  feet,  8  inches 
wide.  It  is  necessary  here  to  remark, 
that  only  one  propeller  was  used,  and 
that  was  placed  in  the  stern.  The  ob- 
ject of  which  was,  to  test  the  shape  of 
the  triangular  propeller  against  the 
screw,  and  other  propellers  with  the 
same  power,  the  same  position,  and  the 
same  machinery;  but  it  is  so  difficult 
to  make  everything  bear  in  an  equal 
proportion,  that  I  doubt  whether  the 
experiments  can  be  considered  conclu- 
sive. I  do  not  apprehend  there  would 
be  so  great  a  difference  as  3  to  6  between 
Mr.  Rennie's  propeller,  Mr.  Smi^'e 
screw,  and  my  triangular  propeller, 
as  stated  in  your  journal,  if  the  ex- 
periments could  be  made  equal  in 
every  respect,  but  that  is  impossible. 
Mr.  Rennie's  experiments,  I  believe^ 
were  made  in  a  heavier  boat  than  the 
one  I  used;  and  although  there  may 
not  be  much  difference  in  the  area  of 
the  midship  section,  still  as  there  might 
have  been  a  difference  in  the  strength 
of  the  men  and  other  circumstances,  I 
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do  not  think  a  comparison  could  be  es- 
tablished; I  therefore  only  presume  to 
give  you  for  data  this  fact,  that  with  the 
very  same  propdler  as  I  now  send 
you,  'the  boat  was  propelled  with  two 
men  turning  the  winch,  88  measured 
}rards  in  33  seconds,  and  sometimes  in 
timing  it,  it  appeared  to  be  30  seconds — 
the  propeller  making  119.5  revolutions 
in  that  time." 

I  remain,  sir,  yours',  &c. 

Edward  Carpenter. 

London,  March  28,  lail. 


Sub-marine  Propellers, 

At  the  period  when  the  build  and 
internal  arrangement  of  ships  appeared  to 
have  attained  perfection,  the  adaptation 
of  a  new  impelling  power— Steam,  gave 
to  man  the  mastery  over  winds,  and 
waves,  and  tides. 

It  was  taken  for  granted,  when  the 
'' steam-engine "  first  assumed  "loco- 
motion," that  the  power  must  be  adapted 
to  the  vessel,  not  the  vessel  to  the  power, 
and  the  huge  and  ponderous  paddle-wheel 
— the  old  undershot  but  reversed  water- 
wheel — bristled  forth  on  either  side. 

Disfigurement — loss  of  power  from 
the  nature  of  their  action,  and  still  more 
from  the  site  where  the  motive  wheels 
are  placed — inconvenience  and  danger 
from  the  turmoil  of  waters  in  river  na- 
vigation— destructive  to  canals — unfit 
auxiliaries  to  sailing  vessels — peril  from 
the  position  of  Uie  engine,  its  furnace 
and  boiler  in  the  very  heart  of  the  vessel 
—extreme  exposure  of  paddles  to  injury 
from  the  missiles  of  an  enemy, — all  com- 
bine loudly  to  proclaim  the  dispropor- 
tion of  the  result  to  the  means,  and  the 
"  error  loci  "  selected  for  their  agency. 

From  the  first  essays  of  Fulton  to 
within  the  last  few  years,  all  inquiry 
seems  to  have  lain  dormant  as  to  what 
**  instrument"  was  best  calculated  to  pro- 
duce the  greatest  speed  attainable,  with 
reference  to  the  specific  gravity  of  the 
fluid  in  which  the  vessel  floats,  and  what 
position  the  power  should  assume  to 
produce  the  greatest  possible  advantage. 

It  is  seldom  we  find  that  the  genius  of 
man  steers  the  direct  course  of  nature, 
although  daily  experience  has  taught  him 
to  believe  her  to  be,  the  most  faithful 

fuide  to  perfection.    There  is  a  tribe  of 
irds  whose  whole  existence  is  confined 
to  the  ocean.    Their  boat-like  form  of 


body,  short  limbe,  scale-like  plaiiiag|», 
concurring  to  fit  diem  for  dwelling  en* 
tirely  on  the  water.  In  this  tribe  the  feet 
progressively  retrograde  from  the  centra 
of  the  body,  until  in  the  Auk  or  King^ 
Penguin,  they  are  placed  so  remote  that 
in  the  act  of  walking  on  land,  the  posi- 
tion of  the  body  is  nearly  perpendicular. 
As  their  feet  recede  in  these  aquatic 
birds,  so  decreases  the  power  of  flight 
from  imperfection  of  wings,  but  at  the 
same  time  increases  their  celerity  of  pro* 
gression  on  the  surface  of  the  ocean. 
When  in  the  lower  class  of  these  birds 
flight  becomes  quite  impossible,  and 
locomotion  on  shore  nearly  so,  then  the 
extreme  remoteness  of  the  legs  impiorts 
to  this  bird  in  swimming,  a  velocity 
which  steam  has  yet  to  attain.  Here 
stands  forth  the  model  for  imitation^ 
funned  by  the  unerring  hand  of  Nature, 
and  subservient  to  this  prototype  most 
all  the  arrangements,  both  external  and 
internal  of  the  steam-vessel  eventually 
bow. 

The  propelling  agents  located  astern 
will  effectually  impart  all  their  power, 
and  there  united  with  furnace,  boiler 
and  working  gear,  emulate  to  a  certain 
extent  the  railway  locomotive  engine. 
Thus  remote,  thus  almost  disjunct  and 
separated  by  the  ingenuity  of  the  ship- 
builder from  the  greater  portion  of  the 
vessel,  the  engine  will  no  longer  expose 
human  life  to  the  present  fearful  chances 
of  escape  from  explosion  and  conflagra* 
tion.  Constantly  immersed  in  the  fluid 
through  which  the  ship  is  to  be  pro- 
pelled, the  motive  force  like  the  webbed 
feet  of  the  bird,  under  the  "  quarters,'* 
free  of  the  disturbed  water  directly  aft» 
will  impart  its  full  power.  Engines  of 
less  weight  and  expense,  less  consump- 
tion of  fuel,  gear  less  ponderous  less 
bulky,  will  follow  as  necessary  conse- 
quences, and  the  steam -vessel  thus 
equipped  will  be  improved  for  commer- 
cial purposes  and  rendered  efficient  as 
a  vessel  of  war. 

A  screw  propeller  placed  in  the  dead- 
wood  of  the  Archimedes  Yacht,  has,  it 
would  appear  from  the  public  papers, 
fully  established  equality  of  speed  with 
the  common  paddle-wheel.  This  pro- 
peller diflfers  inform  and  position  from 
the  "  quarter"  propellers  to  which  this 
paper  immediately  appertains,  but  the 
principle  is  the  same ;  and  on  the  ocean 
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it  establishes  that  main  that  principal 
fact,  which  the  small  model  in  the  Poly- 
technic Institution  under  all  its  disad- 
vantages also  fully  bears  out — "  equality 
of  speed, '  even  in  these  early  and  imper- 
feet  essays.  In  the  "  quarter"  propellers 
applied  to  this  model  will  be  found,  a 
more  direct  and  faithful  adherence  to 
nature's  prototype,  and  in  their  rapid 
rotatory  action  in  the  water,  under  the 
most  favourable  angle  of  incidence  the 
blades  display,  the  combined  powers  of 
wedge  and  screw.  No  back-water  ruffles 
their  silent  course.  A  gentle  undulatoiv 
ripple  marks  the  tract  described  by  each 
propeller,  similar  almost  to  that  which 
follows  the  action  of  the  tail  of  a  fish 
when  swimming  rapidly  near  the  water's 
surface.  The  same  obedience  to  the  helm 
with  equal  facility  of  backing  astern  may 
also  be  observed,  and  in  case  of  accident 
to  the  rudder,  the  power  of  steering  is 
practicable  by  their  alternate  and  com- 
bined actions. 

This  propeller  (for  which  Her  Ma- 
jesty's Royal  Letters  Patent  have  been 
obtfdned)*  has  stood  the  test  of  a  series 
of  experiments  on  a  vessel  sixty-nine 
feet  in  length.  Its  shape  was  selected 
from  a  number  of  geometrical  figures, 
all  of  which  were  experimented  upon  at 
a  considerable  expense,  during  two  years 
of  unceasing  application  to  the  subject, 
and  its  position,  the  *•  quarter,*^  which 
in  naval  architecture,  forms  that  section 
of  a  vessel  immediately  before  the  boun- 
dary of  the  stern  has  been  chosen  for 
its  practical  advantages. 

The  engravings  on  our  front  page, 
represent  a  side  elevation,  and  stern 
view  of  a  vessel  fitted  with  the  quarter 
propellers. 

These  Patent  Submarine  propellers  are 
adapted  to  Sailing  Ships,  Canal  Boats  or 
Steam  Vessels  generally.  Sailing  Ships 
can  use  them  as  auxiliaries  in  Calms  or 
whenever  it  may  be  desirable  to  quicken 
their  speed.  Canal  Boats  can  be  pro- 
pelled at  an  increased  speed  without  in- 
jury to  the  embankments  and  with  economy 
as  compared  iiith  tracking.  Steam  Ves- 
sels generally  can  use  them  instead  of  the 
Common  paddle  wheel  with  equality  of 
speed,  additional  safety,  economy  and 
comfort. 

N.  B.  The  action  of  these  Propellers  in  the 
water  is  rotator>s  uniting  the  principle  of 

•  Vide  abBtnct  of  Captain  Carpenter's  specifica- 
tion at  page  608  of  our  last  relume.    £d.  M.  M. 


wedge  and  screw.  The  efficacy  of  the  prin> 
ciple  was  first  tried  on  a  Model  of  a  Brig 
of  War  in  the  early  part  of  1838— vide 
Times  and  Hampshire  Telegrap?i,  Septem- 
ber, 1838,  and  afterwards  on  board  the  ex- 
perimental Steam  Yacht,  Euclidf  69  feet  in 
length,  with  great  success  on  the  River 
Thames  in  the  year  1839. 


NEW    THEOEY   OP    THE    UNIVERSE — FIRMA- 
MENTAL    AND   OTHER    FLUIDS. 

Sir, — ^The  clear  explanations  on  various 
subjects  by  your  enlightened  correspondents, 
affords  me  so  much  facility  in  setting  forth 
my  theory,  that  I  do  not  like  to  suffer  any 
opportunity  of  availing  myself  of  such  an 
advantage  to  escape.  An  article  of  this  de- 
scription, signed  *'A.  Peacock,"  (No.  918), 
asserts  that  "  matter  is  found  to  exist  under 
three  distinct  modificatious  or  form!?,  viz. 
the  solid  (concrete),  the  fluid,  and  [aeriform 
(gaseous).'*  For  want  of  a  better  nomen- 
clature I  have  arranged  matter  thus — sm'd 
and  fluid,  the  latter  being  subdivided  into 
aquarial,  flrmamental,  gaseous,  and  igneous. 
The  same  standing  In  their  order  of  weight. 
The  flrmamental  fluid  being  the  neutral  flhid 
between  the  aquarial  and  igneous  fluids.  As 
no  igneous  gas  can  return  on  its  own  p.\th, 
when  it  meets  with  a  gas  of  the  same  de- 
scription, the  two  must  either  have  room  to 
pass,  undergo  a  chemical  change  by  their 
union,  or  explode ;  unless,  indeed,  they 
should  both  be  free,  alike  from  their  own 
sources  and  from  foreign  compulsion.  Un- 
der this  consideration  is  it  surprising  that 
a  very  slight  variation  in  the  state  of  the 
material,  should  render  it  a  conductor  or 
non-conductor  of  electricity ;  or  the  power 
of  fulminating  gases  be  great.  In  an  ex- 
tract from  the  AtJuuaum  in  your  918ih  No.^ 
on  sulphurated  hydrogen  gas,  is  the  follow- 
ing:— "It  has  been  experimentally  found, 
that  so  small  a  mixture  as  a  fifteen  hun- 
dredth part  of  sulphurated  hydrogen  in  the 
atmosphere,  acts  as  a  direct  poison  on  small 
animals,"  .&c.  Without  my  theory  what 
would  become  of  all  the  noxious  gases  which 
are  continually  rising  from  the  earth  and  its 
surface?  Without  the  opposition  of  these 
noxious  gases  to  the  solar  and  flrmamental 
fluids,  what  power  would  forward  the  Tvorld 
on  its  course  7  How  interesting  is  this  Epc- 
culation.  Nothing  is  in  vain  in  the  works 
.  of  the  Almighty — 

*'  E*en  partial  evil*f  universal  good." 
I  remain,  Sir, 

Your  obliged  servant^ 

C  A.  Me 
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OX  THE   CONSTRUCTION   OP 
VELOCIPEDES. 

Sir, — I  am  desirous  of  o6ferinpf  some 
observations  respecting  velocipedes  in 
reply  to  your  correspondent  "  Evander," 
if  the  subject  should  appear  of  sufficient 
importance  to  deserve  a  place  in  your 
columns. 

The  first  velocipedes  were  introduced 
into  this  country  from  France  upwards 
of  twenty  years  ago,  and  the  novelty  of 
the  machine  excited  a  great  degree  of 
public  attention  at  the  time.  The  novelty 
soon  passed  away  and  their  use  excited 
60  much  ridicule,  that  they  were  speedily 
laid  aside.  This  velocipede  consisted  of 
2  wheels  about  2i  or  3  feet  diameter, 
connected  by  a  pole,  one  wheel  being  in 
front  and  the  other  behind.  The  rider 
sat  on  a  seat  across  the  pole  and  pro- 
pelled himself  by  strikinsf  the  ground 
alternately  with  his  feet.  The  appearance 
of  a  man  striding  across  a  pole,  it  must 
be  confessed,  somen'hat  justified  the  ri- 
dicule which  these  machines  ultimately 
excited. 

A  second  velocipede  was  introduced 
soon  afterwards,  invented  by  Mr.  Sievier, 
which  was  of  far  superior  construction 
and  appearance.  It  consisted  of  two 
wheels  of  about  5  or  6  feet  diameter,  be- 
tween which  the  rider  balanced  himself 
on  a  seat ;  it  was  propelled  in  the  same 
manner  as  the  former,  and  was  con- 
structed with  a  degree  of  lightness 
siMrcely  to  have  been  expected.  The 
public  being  tired  o(  the  matter,  this 
machine  was  very  little  known  and  has 
probably  been  forgotten. 

Various  kinds  of  velocipedes  have  from 
time  to  time  been  presented  to  public 
notice,  almost  all  of  which  have  been  con- 
structed with  an  utter  disregard  of  the 
most  simple  mechanical  principles.  Most 
of  them  have  been  propelled  by  turning 
a  winch  with  the  hand,  and  thus  acting 
on  the  wheels.  It  has  been  entirely 
overlooked  that  mechanical  labour  is  far 
less  efficient  than  the  pi'ogressive  power 
of  the  feet  and  lower  limbs,  so  that  it  was 
far  more  laborious  to  move  a  mile  with 
one  of  these  machines  than  to  walk  five. 
It  was  also  forgotten  that  the  class  of 
persons  who  would  be  likely  to  use  velo- 
.  cipedes  would  be  speedily  fatigued  by 
any  kind  of  labour  or  motion  to  which 
they  had  not  been  accustomed.  Every 
kind  of  velocipede  hitherto  introduced 
has  therefore  remained  a  useless  toy. 


The  subject  is,  however,  by  no  means 
exhausted,  and  due  attention  to  certain 
practical  principles  would  enable  a  velo- 
cipede to  be  constructed  of  some  real 
and  practical  use.  Havmg  paid  con- 
siderable attention  to  the  subject  when 
they  were  first  introduced,  with  a  view 
to  their  improvement,  I  will  detail,  for 
the  benefit  of  your  correspondent,  the 
result  of  my  enquiries. 

It  appears  that  a  very  important  power 
of  producing  motion  has  been  entirely 
overlooked,  or  has  been  very  inefficiently 
applied.  I  mean  the  weight  of  the  human 
body.  The  average  weight  of  a  man  is 
about  140  or  150  pounds,  and  this  judi- 
ciously applied,  would  give  a  power 
nearly  equal  to  the  average  draught  of  a 
horse  in  drawing  a  light  carriage. 

Let  a  carriage  be  constructed  with  two 
wheels  of  5  or  6  feet  diameter,  and  with 
a  third  wheel  of  smaller  diameter  placed 
behind,  moving  on  a  pivot,  as  in  a  garden 
chair. 

Tne  axle  of  the  front  wheels  is  to  be 
cranked,  and  to  these  cranks  stirrups  are 
to  be  attached,  on  which  the  weight  is 
to  be  thrown  alternately.  The  motion 
has  too  much  of  the  treadmill  character 
to  be  agreeable,  and  this  carriage  could 
only  be  used  to  enable  a  man  to  carry  an 
invalid  for  exercise,  for  which  purpose  a 
light  seat  behind  would  be  required,  and" 
also  four  wheels  instead  of  three.  To 
render  this  motion  agreeable,  it  could 
be  contrived  so  as  to  resemble  the  ex- 
ercise of  riding  on  horseback.  The  stir- 
rups are  to  be  placed  on  the  same  crank, 
and  the  rider  is  to  throw  his  weight  al- 
ternately from  the  seat  to  the  stirrups.- 
The  seat  is  to  be  shaped  like  a  saddle 
hinged  in  front,  and  with  a  powerful  and' 
elastic  spring  under  the  back  part. 
When  the  rider  leans  forward,  great  part 
of  the  weight  is  taken  off  the  seat,  which 
throws  him  forward  with  his  weight  on 
the  stirrups.  By  these  means  the  fatigue 
of  continually  rising  from  the  seat  is  pre- 
vented, the  action  resenbling  that  of 
rising  in  the  saddle  when  on  horseback. 

A  third  stirrup  fixed  on  an  opposite 
crank  for  occasional  use  would  enable 
Uie  first-described  mode  of  progression 
to  be  used  at  pleasure,  or  when  greater 
power  was  reauired. 

I  will  now  aescribe  that  kind  of  velo- 
cipede, which  I  believe  to  be  superior  to 
any  other  with  which  I  have  become  ac- 
quainted, and  which  I  believe,  is  capable 
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of  being  rendered  of  considerable  prac- 
tical utility.  It  is  but  a  slight  alteration 
on  the  plan  of  Mr.  Sievier  already  de- 
scribed. Two  wheels  of  about,  6  feet 
diameter,  of  the  lightest  possible  con- 
struction, are  to  be  placed  between  3  and 
4  feet  apart,  connected  by  an  axle  board 
forward,  and  carrying  a  seat  properly 
balanced,  and  raised  a  proper  height. 
From  both  the  back  and  front  of  this 
seat,  a  bar  is  to  pass  obliquely  down- 
wards. At  the  end  of  each  of  these  bars 
a  wheel  is  to  be  placed  of  from  12  to  18 
inches  diameter.  These  wheels  are  to 
reach  within  6  or  8  inches  of  the  ground. 

The  rider  is  to  have  two  stilts  made  of 
bamboo,  or  other  very  light  material, 
extending  from  18  to  30  inches  below 
the  feet ;  they  are  to  have  flat  stirrups 
to  support  the  feet,  and  to  be  properly 
arranged  in  construction. 

It  is  obvious  that  each  step  of  the  rider 
would  carry  him  many  yards,  and  the 
action  would  not  be  fatiguing,  as  he  would 
balance  his  weight  in  the  interval?.  The 
two  small  wheels  are  merely  safety 
wheels,  as  the  rider  losing  his  balance 
would  immediately  rest  on  one  or  other 
of  these  wheels. 

A  carriage  of  this  description  would 
enable  a  person  to  travel  on  a  level  road 
from  12  to  15  miles  an  hour.  It  would 
be  of  infinite  value  in  such  weather  as 
we  have  had  this  last  winter,  or  on  the 
frozen  canals  of  Holland,  and  on  a  railroad, 
the  wheels  being  adapted  to  -the  rails, 
information  to  be  conveyed  would  enable 
from  one  point  to  another  with  the  speed 
of  a  steam  engine. 

By  having  four  wheels  it  could  also  be 
used  for  taking  out  a  lady,  or  invalid  for 
exercise. 

I  have  omitted  some  minute  details  of 
construction  which  would  not  interest 
the  public,  but  if  your  correspondent 
requires  more  detailed  information,  I 
will  forward  it  in  any  way  desired. 

An  Amateur. 

Feb.  10, 1841. 


RATIONAL   PHILOSOPHY. —  LETTER  II. 
SPACE.  * 

Sir,— Space  through  which  the  planets 
are  moved  is  a  plenum. 

Of  this  being  the  natural  fact,  the 
discovery  is  deduced,  first,  from  the  func- 
tion of  tne  optic  sense. 

^yhile  modem  philosophy  maintains 


that  vision  is  promoted  by  means  of 
image-making  rays  of  light  entering  the 
eyes,  it  maintains  also,  that  the  eyes 
possess  sight  which  enables  them  to  look 
abroad  to  the  very  stars.  Now,  of  what 
use  is  an  image  on  the  retina,  if  the  eyes 
see  the  body  itself  to  which  they  are  di- 
rected ;  or,  if  an  image  were  on  the  retina 
for  the  mind,  somehow  to  know,  then  is 
the  image  the  perceived  object,  not  the 
external  body,  and  eye-sight  has  no 
ofhce  to  perform.  There  can  be  nothing 
more  unreasonable  than  the  notion,  that 
^ling  the  eyes  with  rays  of  any  kind 
could  make  the  spherical  eye-balls  dis- 
pose such  rays  on  the  retina,  so  as  to  re- 
present on  this  branch  of  the  optic  nerve 
an  image  or  likeness  of  the  outward  ob- 
ject ;  that  this  image  is  conveyed  up  to 
the  mind  for  its  inspection ;  and  that  the 
mind  in  becoming  acquainted  with  this 
image  is  seeing  the  body  itself  by  means 
of  eye-sight.  ITiese  theories,  collectively 
or  individually  are  manifestly  most  ir- 
rational and  absurd.  The  natural  theory 
of  vision,  that  is,  of  optically  excited  per- 
ception, we  learn  at  once  from  the  func- 
tion of  the  sense.  The  optic  nerve,  or 
rather  its  contents,the nervous fiuid,  being 
made  to  act  impulsively  on  the  chromatic 
organ  of  the  brain,  is  productive  of  the 
sensation  named  colour,  of  which  the  mind 
is  immediately  sensible.  This  is  not  eye- 
sight perception ;  it  can  be  excited  by  a 
blow  on  the  closed  eye ;  also  in  the  total 
absence  of  the  eye  as  long  as  the  retina 
remains  naturally  sane,  but  is  unaccom- 
panied with  the  idea  of  form.  In  this 
case  light  or  coloured  light  is  the  per- 
ception, not  what  is  known  as  distinct 
vision;  which  latter  depends  on  the 
office  of  the  telescopic  lenses  of  the  eye- 
ball. The!?,  as  by  this  sense,  light  or 
colour  is  the  whole  our  mind,  that  is 
ourself,  knows,  and  as  the  Rensation 
would  be  useless  were  externals  coloured 
and  visible,  it  is  conclusive  that  what  is 
considered  seeing  a  coloured  body,  is  but 
being  conscious  of  the  sensation  colour^ 
to  which  that  body  has  been  accessory 
in  promoting,  and  to  which  of  necessity 
the  sensation  belongs  apparently,  as  but 
apparently  is  the  mental  effect,  taken  for 
the  moon's  image  on  or  240,000  miles 
beneath  the  surface  of  a  pond,  and  the 
moveable  image  of  the  face  far  behind 
the  surface  of  a  looking  glass. 

Having  thus  established  that  knowing 
any  certain  body  is  before  our  eyes  is  not 
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by  eye-8]gbt  or  any  perceiving  faculty 
possessed  by  tbe  eye-balls^  but  in  conse- 

auence  of  the  sensation,  colour,  wbicb 
liat  body  promotes,  being  seemingly  lo- 
cated at  and  seemingly  tbe  colour  of  tbe 
body ;  and  having  shown  tbe  absurdity 
of  image  making  rays  promoting  distinct 
optic  perception  in  the  mind,  we  find 
ourselves  in  possession  of  tbe  following 
hdn,  deducible  immediately  from  tbe 
physiology  and  functions  •f  the  optic 
sense,  which  are  applicable  also  to  tbe 
perceptions  excited  by  all  tbe  other 
senses.  First,  the  brain  must  be  excited 
for  the  production  of  tbe  perception. 
Second,  the  external  object  is  concerned 
in  promoting  the  cerebral  excitement. 
Third,  the  sense  excited  perception  seems 
to  belong  to  its  external  promoting  cause. 

From>  these  premises  the  question 
arises,  bow  is  the  brain  affected  by  a  re- 
mote star ;  or,  how  are  the  contents  of 
tbe  optic  nerve  so  affected  by  the  star, 
as  to  make  them  excite  the  optic  organ 
of  the  brain.  That  the  star  promotes 
the  perception  in  the  mind  is  evident 
from  the  perception  ceasing  and  being 
renewed  every  time  the  eyes  are  turned 
from  and  in  the  direction  of  the  star; 
and  as  immediate  contact  between  the 
star  and  retina  is  wholly  out  of  the  ques- 
tion, it  is  obvious  there  must  exist  an  in- 
termediate means  which  tbe  star  affects, 
80  as  to  make  it  affect  the  contents  of  the 
optic  nerve.  As  did  the  star  by  its  in- 
terposition in  the  line  continuous  with 
tbe  axis  of  vision,  intercept  the  general 
pressure  on  the  nervous  iluid,  so  would 
the  brain  be  particularly  excited  or  suffer 
change  of  excitement,  and  the  mind  ex- 
perience within  itself  the  perception 
which  is  to  us  as  seeing  the  star.  And 
as  in  every  direction  of  the  eyes  the  brain 
becomes  similarly  affected  by  stars^ 
there  is  just  reason  for  inferring  that 
visional  perception  is  promoted  by  a 
quiescent  medium;  and  that  nothing 
short  of  a  medium  filling  space  can  an- 
swer every  such  visual  purpose.  There 
are  other  and  equally  cogent  reasons 
to  be  hereafter  mentioned,  in  confirma- 
tion of  space  being  a  plenum. 

By  thus  coupling  a  correct  knowledge 
of  the  real  functions  of  the  senses  with 
external  sense  exciting  causes,  the  dis- 
covery is  arrived  at,  not  only  that  space 
is  a  plenum  but  that  the  medium  which 
fills  space  and  the  nervous  fluid  are  the 


same  J  inasmuch  as  that  which  a  remote 
body  makes  act  immediately  on  the 
brain,  must  be  continuous  from  that 
body  to  the  brain,  therefore  from  the 
brain  through  tbe  sense  to  be  in  con- 
tact with  the  external  body,  however 
remote  that  body  is  from  the  brain. 

That  space  is  a  plenum  is  discoverable 
also  from  planetary  motion. 

A  planet  cannot  move  itself,  since  its 
motion  implies  that  something  foreign 
to  the  planet  is  the  moving  cause. 

Motion  is  the  effect  of  physical  im- 
pulse ;  and  as  in  every  instance  cause  is 
necessarily  equal  to  effect,  it  follows  that 
a  planet  is  impelled  throughout  the  entire 
of  its  orbit.  Motion,  after  impulse  has 
ceased,  being  so  much  effect  without 
cause,  nothing  of  the  kind  is  possible. 
Therefore  constant  impulse,  or  impulse 
of  the  duration  of  motion,  is  inferable, 
and  is  rationally  proveable  in  every  in- 
stance of  continuous  motion,  y  Impulse 
once  impressed "  is  no  sufficient  cause 
for  an  endless  effect ;  nor  from  momentary 
rectilinear  impulse  could  orbicular  motion 
succeed.  Change  of  direction  of  motion 
implies  a  novel  impulse,  which  puts  an 
end  to  all  effect  from  a  former  impulse. 
Therefore,  present  orbicular  motion  is 
not  indebted  to  any  primeval  projectile 
impulse ;  neither  can  anything  but  a  con- 
stantly impelling  and  occasionally  vary- 
ing cause,  account  for  a  planet  declining 
in  motion  at  one  time,  and  at  another  re- 
covering its  lost  velocity. 

In  vacuo  there  could  be  no  motion, 
there  being  no  impelling  cause  present. 
Nature  knows  nothing  of  vacuity  except- 
ing perhaps  between  the  atoms  of  matter 
of  the  smallest  size,  the  diminutive  inter- 
stices of  which  there  is  nothing  to  occupy. 
Hence,  as  motion  and  force  are  not 
transferable,  and  both  but  effiects  of  im- 
pulse, so  neither  is  cause  of  continuous 
motion ;  and  as  a  body  cannot  keep  itself 
in  motion,  constant  impulse,  it  is  obvious, 
is  indispensable  for  the  continuance  of 
endless  planetary  motion.  From  which 
it  is  rationally  conclusive,  that  space  con- 
tains a  medium  on  which  planetary  mo- 
tion depends,  as  universal  at  least  as  the 
utmost  bounds  of  the  planetary  system, 
and  it  will  be  found  eventually  that  its 
services  are  equally  universal. 

T.  H.  Paslby. 

Jemy,Feb.8,l841. 
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MECHANICAL  DEMONSTRATION  OP  THE  LOSS  OF  POWER  IN  THE  CRANK  AS 
AT  PRESENT  IN  USE,  SHOWING  THAT  THE  DOCTRINE  OF  VIRTUAL  VELO* 
CITY   ALONE    IS   NOT  SUFFICIENT   FOR  AN   EXPLANATION   OF   ITS   ACTION. 


Sir, — Many  attempts  have  been  made 
from  time  to  time  to  investigate  mecha- 
nically the  action  of  the  crank  in  the 
manner  mentioned  by  your  correspon- 
dent Mr.  Clive,  page  186,  though  by 
much  better  arrangements  than  he  has 
described,  but  all  the  attempts  in  that 
way  are  very  unsatisfactory ;  such  arrange- 
ments cannot  be  made  to  comply  with  all 


the  conditions  necessary  to  such  an  in- 
vestigation. 

The  experiment  I  am  about  to  de- 
scribe, is  very  simple,  and  within  any 
person's  reach,  and  in  commenting 
on  it,  I  will  assume,  for  argument  sake, 
and  to  facilitate  the  enquiry,  that  the 
doctrine  of  virtual  velocity,  or  least  ac- 
tion, does  not  admit,  speaking  of  the 
crank,  the  abstract  of  any  loss  of  power. 


0 
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On  a  large  table,  A  B,  the  surface  of 
which  was  level,  but  not  very  smooth,  I 
fixed  two  pulleys  at  o  and  m,  with 
their  axes  perpendicular,  and  another 
pulley  at  c,  with  the  axis  horizontal; 
a  cross  bar,  e  /,  has  two  lines  at 
its  extremities,  one  of  them  passing 
-directly  to  the  moveable  board  *,  in- 
tended for  putting  weights  on,  the  other 
cord  passing  round  the  two  pulleys  as 
shown  in  the  figure;  made  fast  also 
to  the  board  k,  there  is  a  line  ^  h,  drawa 
square  across  the  table  a  few  inches  in 
aavance  of  the  bar,  and  a  stop  at  ci,which 
can  be  made  fast  at  any  part  of  that  line, 
so  as  to  enable  the  experimentalist  to  in- 
vestigate any  angle  of  the  crank.  To  the 
centre  of  the  cross  bar  there  is  a  line 
made  fast  at  /i,  which  passes  over  the 
pulley  at  c,  and  down  under  the  table ; 
there  is  a  scale  appended  to  this  part  of 
the  line  to  hold  weights ;  there  is  also  a 
small  scale  of  inches  marked  onlhejedge  of 
the  table  at/  A,  commencing  at  A, which  is 
zero,  and  marked  1,  2,  3,  in  each  direc- 
tion from  that  part ;  there  is  also  a  pointer 
attached  to  the  cross  bar  at/,  to  point  to 
this  scale.  It  should  be  observed,  that 
all  the  lines  attached  to  the  cross  bar 
should  be  kept  as  nearly  as  possible  in  a 


/    h 

parallel  position.  The  cross  bar  I  made 
use  of  was  2  feet  long,  which  would  re- 
present a  crank  with  a  throw  of  2  feet, 
and  the  angle  I  was  analyzing  was  about 
30  degrees,  as  the  stop  was  placed  at  an 
equal  distance  from  the  line  h  c,  as  that 
line  was  from  the  cord  at  the  other  ex- 
tremity of  the  line.  Having  made  these 
arrangements,  I  put  a  weight  of  56  lbs. 
on  the  moveable  board  h,  and  drew  back 
that  board  with  the  cross  bar  attached, 
until  the  point  of  the  bar  was  2  inches 
from  the  line  marked  on  the  table.  I  then 
put  a  weight  of  50  lbs.  on  the  scale  un- 
der the  table,  and  found  that  was  the 
smallest  weight  that  would  move  the 
cross  bar,  keeping  to  the  line  drawn  across 
the  table.  I  then  took  off  the  56  lbs. 
weight  from  the  board  h,  and  put 
2Slbs.  on  in  place  of  it,  the  cross 
bar  at  this  time  being  stopped  by  the 
stop  at  d\  the  weight  of  50  lbs.  on  the 
scale  under  the  table  was  sufficient,  as 
might  have  been  expected,  to  draw  the 
end  of  the  bar  now  at  liberty,  4  inches 
from  the  point  h  towards  B.  We  have, 
therefore,  56  X  2  in.  +  28  X  4  in.  =224 
=37.3  X  6 in.;  a  weight  consequently, 
of  37x(r  lb.  put  on  the  board  ib,  when  toe 
bar  is  drawn  back  2  inches^  should,  with 


Digitized  by  VjOOQIC 


MECHANICAL  DEMONSTRATION  OF  THE  LOSB  OF  POWER  IN  THE  CRANK. 


265 


the  weight  in  the  scale  of  50  lbs.  be 
moved  over  a  space  of  6  inches,  namely^ 
2  inches  on  one  side  of  the  line  g  h,  and 
4  inches  on  the  other  side»  if  it  will  do  so. 
I  must  candidly  admit  that  I  committed 
sad  blunders  in  attempting  to  investigate 
this  question,  and  as  a  c(;rrespondent  of 
your's  observes  (with  a  flippancy  which 
might  be  expected  from  a  person  not 
well  acquainted  with  the  subject)  that 
too  much  of  your  pages  have  been 
occupied  with  the  subject.  I  find  that 
the  weight  of  37J  lbs.  moved  over  only 
4  inches,  when  it  should  have  moved 
over  6.  I  now  varied  the  experiment, 
and  taking  the  weight  of  37  lbs.  off  the 
board  k,  I  put  another  light  board  on 
the  top  of  that  board,  and  secured  one 
end  of  the  same  to  the  table,  so  that  the 
motion  of  the  board  k  would  not  be  im^ 

feded,  while  the  upper  board,  on  which 
put  the  37  lbs.,  was  prevented  from 
moving  with  it.  On  placing  the  cross  bar 
as  before,  2  inches  before  the  line  g  h, 
and  with  the  weight  of  50  lbs.  in  scale, 
I  found  the  end  of  the  bar  only  passed 
over  2t  inches,  where  it  should  have 
passed  over  6  inches.  How  is  this  ?  what 
makes  the  loss  of  power  in  this  case  be 
greater  than  in  the  experiment  previously 
made  ?  or  does  the  loss  of  power  in  the 
crank  depend  algogether  upon  the  de- 
scription of  work  required  to  be  done  by 
the  engine,  and  is  this  or  that  descrip- 
tion of  work  a  necessary  element  in  in- 
vestigating the  problem  mathematically  ? 
It  will  be  said  that  this  experiment  .s 
very  good  as  an  enquiry  into  the  laws  of 
friction  under  peculiar  circumstances, 
and  very  true  it  is,  but  it  is  the  friction 
connected  with  the  work  to  be  done, 
which  cannot,  like  the  friction  of  the 
moving  parts  of  the  machine  in  a  theo- 
retical enquiry,  be  supposed  to  have  no 
existence.  Take  for  example,  the  pro- 
bUm  to  draw  an  iron  spike  from  a  piece 
of  hard  timber;  on  investigating  the  pro- 
perty of  different  contrivances  for  effect- 
ing this  purpose,  to  ascertain  the  supe- 
riority of  one  over  the  other,  we  may, 
wiih  great  advantage,  assume  that  there  is 
no  friction  in  the  machine,  but  we  can- 
not dispense  with  one  particle  of  the  fric- 
tion connected  with  the  spike  and  the 
timber ;  if  we  do  so,  we  change  the  pro- 
blem which  was  to  be  solved  into  a  case 
very  different. 

In  spinning  factories  all  the  work  re- 
quired to  be  done  by  the  engine,  consists 


of  friction,  and  if  the  engine  is  suddenly 
stopped,  all  the  works  as  suddenly  cease; 
the  same  may  be  said  of  com  mills,  and 
also  with  steam^boat  machinery;  the  pad- 
pie  wheels  are  not  sufficiently  heavy  in 
proportion  to  the  magnitude  of  the  en- 
gine, that  the  momentum  would  be  a  sig- 
nal one  moment  after  the  steam  is  shut  off, 
to  keep  the  engine  in  motion.  Not  so  with 
locomotive  steam  engines  on  rail  roads ; 
when  the  steam  is  shut  off,  the  heavy 
train  has  sufficient  momentum  to  keep 
the  engines  for  some  time  in  motion, 
notwithstanding  all  the  friction  they  and 
the  train  are  liable  to.  And  this  is  a  remark 
which  is  particularly  worthy  of  the  no- 
tice of  all  those  persons  who  are  spend- 
ing large  sums  of  money  in  endeavour- 
ing to  make  steam  carriages  travel  on 
common  roads,  for  the  above  facts  show> 
that  although  there  may  be  little  or  no 
loss  of  power  in  the  crank  of  a  railroad 
locomotive,  yet  the  case  mav,  and  cer- 
tainly is  very  different  with  the  crank  of 
the  other  description  of  carriages,  and 
this  circumstance  is  sufficient  to  ac- 
count for  the  extraordinary  success  from 
the  commencement  of  railway  locomo- 
tion, and  the  utter  failure  of  all  com- 
mon road  locomotives,  even  with  engines 
of  great  power,  as  compared  with  the 
light  loads  they  have  to  carry. 

Tho  mathematicians  I  am  inclined  to 
think  will  not  fall  into  the  blunder  com- 
mitted by  Tredgold,  and  contend  that 
engines,  on  the  principle  of  the  rack  and 
pinion,  piston  rod,  or  rotary  wheel,  con- 
sidered theoretically,  or  in  the  abstract, 
would  not  have  moved  the  board  k  in 
both  the  experiments  mentioned — in  one 
case,  when  the  weight  moved,  and  in  the 
other,  when  it  was  stationary — on  the 
upper  board  the  entire  space  of  6  inches. 
And  if  this  be  not  loss  of  power  in  one 
description  of  engine,  which  is  not  in 
another,  1  am  at  a  loss  to  know  what  is 
meant  by  the  word.  It  is  mentioned  by 
one  of  your  mathematical  correspondents 
that  he  is  surprised  that  a  Professor  in  a 
Dublin  National  School,  should  in  his 
writings  be  an  advocate  for  a  loss  of 
power  in  the  crank,  and  he  is  shocked 
at  the  idea ;  hut  I  beg  to  acouaint  him, 
that  Professors  of  Trinity  College,  Dub- 
lin, have  published  works  containing 
the  same  views ;  my  library  not  being 
very  large,  T  cannot  lay  my  hands  at 
this  moment  but  on  one,  namely,  Pro- 
fessor Robinson's  Mechanics. 
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MB.    WIONBT  8  8FXCULATION8  ON  HEAT. 


Either  the  mathematicians,  your  cor- 
respondents, were  acquainted  with  the 
facts  of  the  experiment  mentioned  in 
this  paper,  and  yet  had  not  the  candor 
and  honesty  to  avow  it,  and  explain  to 
what  extent  their  principles  were  appli- 
plicable  to  solving^  the  question,  or  they 
were  not  aware  of  the  fact ;  yet  do  they 
all  charge  their  opponents  in  most  un- 
courteous  terms  with  ifpaorance  of  the 
subject  they  are  writing  on !     If  they 
will  be  taught  nothing  else  from  their 
opponents,  they  may  at  least  learn  a  lit- 
tle more  of  common  civility.    When  a 
satisfactory  explanation  is  given  to  show 
that  these  experiments  do  not  interfere 
with  the  doctrine  of  virtual  velocity,  I 
will  then  show  a  further  loss  of  power 
from  other  causes  than  what  is  given  in 
this  paper. 

I  remain,  yours,  &c. 

M. 


MR.    WIGNEY's    speculations    ON 
HEAT. 

Sir, —  In  Mr.  Wigney's  communi- 
cation of  your  No.  911,  the  objections  I 
had  raised  to  his  Theory  of  Heat,  or 
rather  his  variations  on  the  Theory  of 
Dr.  Black,  are  answered  by  a  very  sum- 
mary conclusion,  that  an  unexpected 
coincidence  has  arisen  in  the  results  of 
our  separate  reasoning.  Mr.  Wignev 
appears  to  congratulate  himself,  with 
hearty  good  will,  on  his  own  position, 
and  plausibly  assumes  that  all  I  have 
proposed,  in  contradiction  to  himself^ 
amounts  only  to  proof  positive  of  his 
correctness  —  a  comfortaole  philosophy 
this — but  I  have  little  fear  of  your  intel- 
ligent readers  being  misled  bv  vaunting 
lan$<uage,  which,  instead  ot  wrestling 
with  a  subject,  treats  it  with  a  flourish 
of  the  pen.  I  now  crave  their  indulgence 
for  a  few  words  in  reply,  on  this  some- 
what longwinded  subject. 

Mr.  Wigney  in  plain  terms  expounded, 
in  his  former  letters,  the  application  of 
his  views  on  the  question  of  the  ebulli- 
tion of  water  in  an  exhausted  receiver ; 
by  supposing  that  the  phenomenon  re- 
sults, from  the  mechanical  force  with 
which  caloric  rushes  from  the  external 
atmosphere  through  the  pores  of  the 
glass  receiver,  when  the  exhaustion  is 
effected,  to  restore  a  fancied  equilibrium. 
I  had  shown  that  external  caloric  had 
nothing  to  do  with  the  displacement  to 


which  the  water  is  subjected,  by  the  for* 
mation  of  vapour  and  its  violent  liber- 
ation ;  for  the  phenomenon  will  not  take 
place  unless  the  water  is,  previous  to  its 
introduction,  raised  to,  or  above,  the 
boiling  point  of  water  in  vacuo ;   and 
when  the  pressure  of  the  atmosphere  is 
taken  off,  it  arises 'from  the  elastic  force 
of  the  superfluous  caloric  contained  in 
the  water  itself:  for  throu;?hout  the  ex- 
periment, and  even  when  all  is  brought 
again  to  rest,  the  temperature  of  the 
water  remains  much  beyond  that  of  the 
external  air,  in  its  ordinary  state.   Surely 
here  was  a  sufficient  distinction  to  create 
a  difference ;  for,  by  Mr.  Wigney's  argu- 
ment,  we  are  soberly  to  come  to  the  con« 
elusion,  that  a  violent  rush  of  caloric 
takes  place  from  an  external  medium,  at 
a  comparatively  low  temperature  to  ano- 
ther which  is  at  a  higher.    A  common 
pulse" glass  will  yerify  the  correctness  of 
what  I  have  advanced.    This  is  a  sealed 
glass  tube  fiom  which  the  air  has  been 
extracted,  and  contains  a  small  quan* 
tity  of  water.    Here,  then,  are  the  con- 
ditions of  the  experiment  realized — ^water 
in  a  vacuum.     Apply  the  warm  hand  to 
the  bulb  containing  the  water ;  remem- 
bering that  the  hand  is  at  a  temperature 
considerably  above  that  which  is  neces- 
sary for  the  ebullition  of  water  in  vacuo> 
and  that  the  external  air,  in  its  ordinary 
state,  is  considerably  below  that  point. 
ITie  water  thus  raised    to    its  boiling 
point,  by  a  supply  of  caloric  conducted 
from  the  hand,  commences  to  throw  off 
vapour,  which,    in  its  violent   escape* 
causes  the  commotion  which  has  been 
commented  upon,  as  long  as  the  sup- 
ply of  heat  is  kept  up ;   and  this  will 
continue,  providing  the  extreme  end  of 
the  glass  tube  is  preserved  sufliciently 
cool  to  condense  the  vapour  as  fast  as  it 
is  produced.    Remove  the  source  of  hsgt 
and  the  effect  ceases.    The  atmosphere 
ought  now  to  give  up  its  caloric  and 
continue  the  ebullition  according  to  Mr. 
Wigney's  hypothesis;    but  it  will  not 
interfere,  for  the  laws  of  nature  refuse 
to  deviate  from  their  constant  course,  to 
suit  the  wild  imaginings  of  mere  theory. 
Indeed,  proprietors  of  steam  generators 
would  need  to  be  very  grateful  to  Mr. 
Wigney,  if  his  idea  was  grounded  on 
the  slightest  foundation ;  for  they  would 
only  have  to  apply  an  exhausting  pump 
to  their  boiler  to  draw  off  the  steam  as 
fast  as  it  was  formed,  and  the  furnace 
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would  no  longer  be  required ;  the  great 
store  of  atmospheric  caloric  would*  be  at 
their  cominand>  for  if  it  once  commenced 
its  work  of  vaporization,  so  long  as  the 
exhaustion  were  carried  on  it  must  ne- 
cessarily continue.  When  vapour  rises 
from  water  in  an  exhausted  receiver,  it 
will  be  accompanied  by  its  equivalent 
amount  of  sensible  heat,  and  its  store  of 
insensible  or  latent  heat ;  but  it  appears 
to  me  a  very  unscientific  method  of  ar- 
guing, as  Mr.  Wigney  has  done,  for  the 
presence  of  latent  or  insensible  caloric 
m  an  absolute  vacuum,  supposing  it  to 
be  attainable,  (by  quoting  from  me  the 
evidence  of  the  fluctuations  of  a  thermo- 
meter introduced  therein,)  when  it  is 
self-evident  that  the  only  indication  it  is 
able  to  furnish,  must  be  produced  by 
caloric  in  the  free  or  sensible  state.  All 
ponderable  bodies  require  each  their 
separate  store  of  insensible  or  latent  heat, 
in  combination  with  their  atomic  consti- 
tution, and  the  amount  or  quantity  they 
contain  varies  in  every  instance. 

But  the  gist  of  Mr.  Wigney *s  argu- 
ments seems  to  rest  on  his  law  of  '*  equal 
diffusion  *'  of  heat.  In  fact,  this  and  the 
law  of  "  recession  from  the  centre  of 
the  earth,"  are  the  principal  novelties 
which  he  has  presented  to  our  attention, 
and  it  is  by  their  evidence  that  I  am 
80  unceremoniously  disposed  of  in  Mr. 
Wigney 's  letter.  Had  these  assumed 
laws  been  treated  of  in  an  abstract  point 
of  view,  as  forces  to  which  caloric  may 
be  obedient  when  uninfluenced  by  the 
presence  of  matter,  and  unexposed  to  the 
superior  powers  which  then  overcome 
and  control  its  own,  I  should  not  attempt 
to  disturb  Mr.  Wigney's  contemplation 
of  their  possible  existence ;  but  as,  in 
his  reply  to  me,  he  has  given  them  a 
direct  application  with  supposed  phy- 
sical energy,  more  powerful  in  following 
their  own  rule  than  the  aggregate  forces 
and  aflinities  of  atomic  constitution  to 
control  it,  I  shall  endeavour  to  point 
out,  by  a  little  practical  test,  their  im- 
probable foundation. 

Where  a  heated  body  is  placed  in  juxta- 
position with  a  number  of  others  at  a 
lower  temperature,  its  excesss  of  caloric 
is  parted  with  by  radiation,  &c.,  to  the 
BiUTOunding  objects,  and  when  all  are 
brought  to  the  same  thermometric  level, 
we  are  to  understand,  by  Mr.  Wigney 's 
law  of  equal  diflfusion,  that  the  amount 
of  caloric  so  distributed  has  been  equally 
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diffused  to  all.    I  have  not  seen  any  very 
specific  definition  of  this  principle  of  Mr. 
Wigney's  ;  but  we  do  not  require  to  be 
informed  that  caloric  is  diffused  through- 
out the  universe,  as  far  as  our  observa- 
tions extend;  that  every  various  form 
of  matter  possesses  its  certain  constant 
amount,  varying  with  its  sensible  tem- 
perature;  and  that  in  all  cases  where 
two  bodies  of  different  temperatures  are 
brought  into  communication  with  each 
other,  transit  of  caloric  will  take  place 
from  the  one  to  the  other  with  greater 
or  less  facility ;  and  the  particular  con- 
ditions under  which  this  is  effected  are 
classed  under  the  terms — radiation,  con- 
duction, transmission,  diffusion,  &c.   All 
this  we  know ;  but  Mr.  Wigney  contents 
himself  not  with  the  ordinary  law  of  dif- 
fusion ;  his  adddition  or  invention  con- 
sists in  an  assumed  equality  in  this  law, 
which  must  be  applied  either  to  the  times 
in  which  its  passage,  when  in  motion,  is 
effected,  or  to  the  absolute  amount  or 
quantity  being  subject  to  equal  division 
or  dissemination ;  for  however  subtle  or 
incomprehensible  is  the  fluid  caloric,  its 
quantity  is  capable  of  admeasurement 
by  its  effects,  with  great  precision.   That 
it  cannot  be  to  the  time  or  velocity  of  the 
transit  we  all  know,  for  no  property  of  heat 
is  more  constantly  brought  under  our 
notice ;  caloric  being  conducted  with  so 
much  greater  rapidity  by  some  classes  of 
bodies  than  by  others.     From  Mr.  Wig- 
ney's  application  of  the  law,  it  appears  to 
relate  to  an  equality,  or  a  constant  ten- 
dency to  equality,  in  the  amount  of 
caloric  distributed  throughout  the  ma« 
terial  world,  either  proportioned  locally 
to  the  bulk  of  each  form  of  matter,  or  to 
its  weight.    Now,  equal  weights  of  dif- 
ferent substances  require  the  impartation 
of  dissimilar  proportions  of  caloric,  to 
increase  their  temperature  in  an  equal 
degree,  with  a  corresponding  thermo- 
metric indication.    One  body  will  retain 
or  condense  within  its  substance,  a  larger 
quantity  of  caloric  than  another  of  different 
aggregration.    This  law,  so  clearly  op- 
posed to  Mr.  Wigney's  idea  of  the  equal 
diffusion  of  heat,  is  not  governed  by 
inequality  in  bulk ;  or  rather  does  not 
correspond  universally  with  their  spe- 
cific gravities,  as  at  first  sight  might 
appear  probable;  and,  in  fact,  as  Mr. 
Wigney  must  conceive  to  be  the  case; 
but  it  is  an  arbitrary  fixed  amount  that  ^ 
may  be  ascertained  with  certainty  by 
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experiment.  If  there  were  an  equality 
in  the  diffusion  of  caloric,  a  }jound  of 
water  would  either  require  the  same 
quantity  of  caloric  imparted  to  it,  as  to 
an  equal  weight  of  mercury  for  a  like 
elevation  of  temperature,  or  would  de- 
mand a  supply  thirteen  times  as  ^reat ; 
such  beinff  the  diiferent  proportion  of 
their  specific  gravities,  and  consequently 
of  hulk,  perhaps  also  of  intervening  space 
between  their  atoms.  But  what  is  the 
fact,  as  proved  by  carefully  conducted 
experiments— for  the  specific  heats  of 
bodies  are  nearly  as  well  ascertained  as 
their  specific  gravities  ?  Water  requires 
twenty-tl)ree  times  the  quantity  of  caloric 
which  is  required  to  produce  an  equal 
rise  of  sensible  temperature  in  mercury. 
Spermaceti  oil,  which  is  of  less  specific 
gravity  than  water,  actually  requires  but 
half  the  quantity  of  latent  heat ;  and  hy- 
drogen gas,  which  is  12,000  times  lighter 
than  water,  and  consequently  occupies 
12,000  times  the  space,  requires  weight 
lor  weight,  only  three  times  the  quantity 
of  latent  heat. 

These  facts,  which,  I  trust,  are  sufii- 
ently  intelligible  without  a  more  length- 
ened detail,  must  certainly  be  a  more 
convincing  proof  of  the  unequal  distri- 
bution of  heat,  than  any  mere  hypo- 
thesis to  the  contrary ;  and  they  admit 
of  the  simplest  verification,  for  different 
metallic  or  other  bodies  of  equal  weight 
or  bulk  and  equal  temperature,  will  be 
found  by  compatison,  as  by  immersion 
separately  in  a  given  weight  of  cold 
water,  to  relinquish  a  very  disproporti- 
onate amount  of  heat  one  with  the  other, 
as  proved  by  the  rise  of  temperature  of 
the  water  in  each  instance  being  unequal. 
When  the  experiment  is  reversed,  as  by 
the  introduction  of  bodies  at  a  low  tem- 
perature into  heated  water;  and  each 
is  brought  to  a  balance  of  temperature 
with  the  medium  in  which  it  is  placed, 
the  abstraction  of  heat  from  the  water 
will  be  found  to  follow  the  same  rule  of 
inequality. 

That  caloric  should  exist  in  combina- 
tion with  material  bodies  under  two 
states  of  relationship,  is  a  question  long 
considered  unsatisfactory;  but  which 
remains  in  vogue  for  want  of  a  better. 
I  had  looked  in  vain  through  Mr.  Wig- 
ney's  communications,  for  any  new  ar- 
gument that  may  throw  new  light  upon 
the  subiect.  Reasoning  from  analogy 
it  woulcf  appear,  that  as  the  quantity  of 


latent  or  dormant  caloric  within  a  given 
>  space,  is  regulated  by  the  specific  affi- 
nity, if  I  may  so  term  it,  of  the  material 
atoms  therein  contained ;  decreasing  not 
in  an  exact  ratio,  but  to  a  considerable 
extent,  as  the  density  or  number  of 
atoms ;  decreases  then  in  an  absolute 
vacuum,  which  is  deprived  of  the  pres- 
sence  of  all  matter,  there  should  remain 
no  demand  for  other  than  free  or  sen- 
sible caloric.  It  is  difficult  to  conceive 
any  elective  power  of  affinity  in  vacuity, 
by  which  caloric  can  be  brought  into  a 
condensed  form,  for  it  would  be  non« 
sense  to  suppose,  that  an  elastic  fluid 
would  condense  itself.  I  beg  Mr.  Wig- 
ney  will  no  longer  consider  me  a  convert 
to  his  opinion  on  this  point,  for  it  would 
require  a  flight  of  imagination  far  beyond 
an  ordinary  scope,  to  appreciate  the  ba- 
lance of  forces  which  would  cause  so 
elastic  a  fluid  to  become  dormant  and 
inactive;  changing  from  the  active  state 
which  it  must  have  possessed  in  its 
transit,  and  parting  with  its  repulsive 
property  on  entering  the  latent  state, 
without  the  presence  of  any  other  agent 
to  effect  it,  than  its  own  propensity  of 
equal  diffusion. 

Mr.  Wigney's  proposed  secondarj'  law 
of  "  Recession  from  the  centre  of  the 
earth,"  to  which  caloric  may  be  subiect, 
does  not  appear  to  me  supported  Dy  a 
single  evidence  in  the  kingdom  of  Na- 
ture. His  quotation  of  my  example  of 
the  ascent  of  warm  water  to  the  surface 
of  *cold,  is  singularly  infelicitous ;  he 
has  stumbled  on  the  law  of  specific  gra- 
vity which  is  influenced  solely  by  a 
change  of  density  or  volume.  The  cen- 
tripetal force  of  the  heated  portion  of 
the  liquid,  is  lebsened  by  the  increase  of 
bulk  consequent  on  the  rise  of  tempera- 
ture, and  the  more  powerful  gravity  of 
the  colder  medium  causes  it  to  descend, 
and  displace  the  former  in  obedience  to 
this  law ;  but  an  enlargement  of  bulk 
may  take  place  unaccompanied  by  an 
increase  of  temperature.  Water  at  32^ 
rises  to  the  surface  of  such  as  is  at  39^  or 
40^  and  the  density  of  water  is  greatest 
about  40°,  and  it  will  be  found  to  de- 
scend in  a  surrounding  medium  of  higher 
or  lower  temperature. 

In  attributing  the  motion  of  tlie  blood 
through  the  veins,  to  the  mechanic  action 
of  the  heart,  I  intended  to  convey  an  idea 
of  its  action  exactly  resembling  that  of  a 
steam  engine,  or  other  source  of  power* 
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made  use  of  to  parop  the  supply  of  water 
through  the  ramified  mains  m  the  streets 
of  a  town.  This  was  unquestionahly 
distinct  in  its  aim  and  end  from  Mr. 
Wigney's  suggestion,  which  compared 
the  cause  of  motion  to  that  produced  in 
his  refrigeration,  which  results  from  a 
change  of  specific  gravity  arising  from 
change  of  temperature. — i  am  amud  of 
trespassing  too  much  upon  your  pages^ 


and  must  conclude  with  reminding  Mr. 
Wigney  that  logical  deductions  from 
tangible  grounds,  are  more  convincing 
and  satisfactory  than  jumping  to  con« 
elusions  without  previously  establishing 
the  correctness  of  the  proof. 
I  am.  Sir,  your  obeoient  servant, 
A.Y. 

Brighton,  February  1, 1841. 


whitworth'8  proposed 

Sir, — Having  read  in  No.  899  of  the 
Mechanic's  Magazine,  the  description  of 
an  "  Improved  Paddle-wheel,"  I  beg 
leave  to  inform  you  (without  the  slightest 
wish  to  disparage  Mr.  Whitworth's  in- 
genuity) that  the  invention  of  moving 
the  floats  by  the  aid  of  pins  or  rollers 
working  in  a  concentric  or  eccentric 
groove  fixed  to  the  vessel's  side;  and 
also  in  slots  in  the  radial  arms  of  the 
wheel,  is  by  no  means  new. 


PADDLK-WHBEL,  NOT  NEW. 

In  the  year  1831,  when  in  England,  I 
invented  a  paddle-wheel,  the  floats  of 
which  were  worked  by  the  before  de- 
scribed machinery  $  and  have  still  in  my 
psssession  a  model  and  drawing  of  the 
same. 

By  giving  insertion  to  the  above  in 
your  valuable  Magazine  you  will  oblige^ 
Sir,  your  obedient  servant, 

A  SUBSCBIBBB. 

We«t  Indies,  Dec.  87, 1840. 


Sir,- 


ON   CALCULATING   LIFE   ANNUITIES. 

-Your  correspondent,  '*W.  P.,'*      1  willingly  admit,  however,  that  when 


requires  a  short  and  more  approximate 
rule  for  finding  the  present  value  of  I/, 
annuity  (depending  upon  any  given  age 
and  for  any  limited  time,)  than  what 
is  obtainedfrom  the  theorem  P  = 
b 


a  \i+r 


n+ry 


+  &c.,) 


or  P  = 


t(^  +  s^  +  ^  +  H    n-  • 


the  number  of  terms  in  the  series  are 
many,  the  labour  of  calculation  is  rather 
appalling;  but  if  it  should  happen, 
(which  is  sometimes  the  case,)  that  the 
numbers  living  by  the  table  at  the  be- 
ginning of  each  successive  year  form  a 
series  in  arithmetical'  progression,  or 
what  is  the  same  thing,  if  the  decrements 
of  life  are  constant,  then  the  present 
value  of  1/.,  annually  subject  to  tne  risk 
more  approximate  rule  than  what  is  ex-  of  life,  instead  of  being  found  from  the 
hibited  by  the  above  equation  is  impos-  I  /  b       c      d  \ 

sible,  and  far  this  reason,  the  general     theorem  P  =  — ("d +55 +'5i+^C'*) 
value  of  P  is  the  true  value  of  the  thing  a  \  K      K       K  / 

sought  for,  provided  the  table  of  the     may  be  found  from  the  equation  P  ss 
probabilities  of  life  holds  generally  true. 

^  (r      +i)nR^R)-D (R^R)""^'*'^^^  .  (R~l)  )' 
a  R"(R— !)• 

•       Or  p  -  ^  (R"-^)  ^-D  (R°~R)-(>i-l)  r)  , 
ur,  1- -^^ 

annuity  on  a  life,  aged  23,  for  nine  years. 


Where  a  is  the  number  living  at  the 
given  age,  b  the  number  alive  at  the  end 
of  one  year,  D  the  constant  decrement 
of  life ;  n  the  number  of  years,  and  R 
the  amount  of  1/.  for  one  year ;  as  an 
example:  find  the  present  value  of  1/. 


rate  of  interest  4  per  cent.,  by  the 
Northampton  Table  of  Probabilities.  By 
the  said  Table  the  value  of  D  is  con* 
Btant,  and  =  75,  also  a=4910,  6=4835 
n=:9,andR=1.04. 


•  The  iDTetti^tion  of  the  theorom,  for  the  (leient  I  sball  leare  ci  an  exercise  for  any  of  your 
aljebraical  contnbutort. 
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«+l  10 

R  +1  =  (1.04)     -fl  =s  2.48024427 

n  9 

R   +  R=  (1.04)  +1.04=3.46331180 

0.01693247 
Multiply  by  6  = 4835 

Product  A 81.8684924.5 

n  9 

R  — R=(1.04)  --1.04  =       0.38331800 
(»— 1)  .  tR— 1)=  8  X  .04  =       0.32 

0.06331800 
Multiply  by  D  =:  75 

Product  B  =5     4.74838500 

Numerator  A  —  B=    77.12010745 

»  9 

R  =  (1.04)  =     1.42331180 

Multiply  by  CR— 1)^  =  (.04)2=  ^  ^  qqjq 

0.0022772888 
Multiply  bya=     4910 

Denominator  =     11.18153750 

Hence,  77.  12070745-h- 11.18153750=  of  each  year  are  not  in  anthmctical pro- 

6.S9710=P  the  required  present  value  gression,  or  when  the  decrements  of  life 

^^f^}'xxT  T» ..  1  ^^  "°*  constant.    Thus,  suppose  it  were 

If      W.  P.    has  fortitude  to  calculate  required  to  find  the  value  of  P  (from  the 

the  value  of  P,  from  the  theorem  P  =  theorem,)  for  an  age  of  10  for  10  years, 

1  /  S        c         ^    I    Rrn    \\>a,  wriii  (k,^A  i^tercst  4  per  cent. 

T\R  "^  R?  •*'  R^  "^  ^"  I  ^    "^  ^^"^  The  number  that  die  between  10  and 

U  to  be  exacUy  what  we  have  calculated  ^0,  by  the  Northampton  Table,  is  543, 

it  to  be.  ^°"  ^"^^  ^°  *"®  supposition  that  an  equal 

Now  to  see  how  far  the  above  theorem  number  die  each  year,  will  give  the  mean 

can  be  depended  upon,  when  the  num-  ^^^"®  °  j  iT  ^^'^ '  ^^^°  ^  ~  ^^^^*  ^~ 

bera  living  by  the  Table  at  the  beginning  ^  ^  ^2,  and  R=  1 .04. 

«+l  11 
R         +1=(1.04)     +1=     2.63945404 

n  10 
R+R     =(1.04)     4-1.04=    2.52024427 

Difference      0.01920977 

Multiply  by  6  =       5623 

Product  .A       108.01663671 

n  10 

R  —  R  =  (1.04)     — 1.04  =     0.44024427 

(»— 1)  .  (R— 1)  =  9  X  .04      =     ....      0.36 

Difference     0.08024427 

Multiply  by  D=    54.3 
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Product .  B       4.35726386 

Numerator  A— B= 103.65927285 

R»  X  (R— 1)^=     0.00236839 

Multiply  by  a  a      5675 

Denominator       13.44061325 
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Hence,  P  -  103.65927  -«-  13.44061  -  7.71239 


The  exact  value  of  P  we  have  com- 
puted from  the  true  theorem,  and  find  it 
to  be  7.72839.  The  diflference  between 
the  two  values  of  P  is  £.016,  or  3|d., 
and  if  the  value  of  the  annual  premium 
of  assurance  for  100/.  be  computed,  the 
error  by  the  approximate  theorem  would 
onlv  amount  to  2id.  The  common  pe- 
riods of  assurance  in  most  of  the  Lon- 
don offices  (besides  the  whole  term  of 
life,)  are  generally  for  short  periods  of 
five  and  seven  years ;  in  these  cases  the 
approximate  theorem  which  we  have 
given,  will  determine  the  single  or  an- 
nual premiums  very  near  the  truth,  pro- 
vided the  given  age  lies  within  the  limits 
of  10  and  75.  But  when  a  table  is 
wanted  for  the  single  and  annual  pre- 
miums for  periods  of  5,  7  or  10  years,  I 
would  compute  the  value  of  P  for  the 
youngest  life,  from  the  true  theorem. 
And  then  the  successive  values  of  P, 
F,  P"  &c.,  for  1,  2,  3  &c.,  for  years 
more ;  can  be  determined  without  hav- 
ing again  recourse  to  the  theorem  P  = 

the  purpose  of  verification. 

A  very  great  reduction  has  taken  place 
within  the  last  25  years  in  the  annual 


premiums  of  assurance  for  given  periodv, 
and  also  for  the  whole  term  of  life.  The 
calculations  on  this  head  of  assurance 
were  then  deduced  fromthe  Northampton 
Table  of  ProbabUities,  which  gave  most 
enormous  profits  to  the  proprietary^ 
about  the  period  alluded  to,  the  annual 
premium  for  assuring  a  good  life,  aged 
20,  for  seven  years,  was  1/.  9^.  5d.;  in 
taking  the  average  of  six  of  the  London 
offices  for  the  present  time,  I  find  the 
annual  premium  to  be  only  1/.  0^.  Id,, 
being  a  difference  of  no  less  than  46  per 
cent.,  and  the  difference  per  cent,  on  the 
same  life,  for  the  whole  duration,  is  31 /• 
Still,  notwithstanding  the  great  reduction 
that  have  been  lately  made  in  the  annual 
premiums,  a  greater  reduction  might 
still  be  made,  more  particularly  so  on 
young  lives,  where  the  profits  in  the  dif- 
ferent offices  still  range  between  30  and 
40  per  cent.,  but  not  nearly  so  much  on 
aged  lives,  but  on  this  part  of  the  sub- 
ject I  will  enter  more  into  detail  in  my 
next  communication. 
I  am,  Mr.  Editor,  yours,  &c. 
Gborge  Scott, 
Private  Teacher  of  the  Mathematics. 

31 ,  Kew  Church-street,  Grove  Boad,  Poddington, 
March  34, 1841 . 


ON  WORKING   STEAM   BXPANSIVBLY — SUPERIORITY  OF  CORNISH    LIFTING 

ENGINES. 


Sir, — It  is  important  that  the  cause  of 
the  advantages  gained  by  working  steam 
expansively,  should  be  well  understood. 
Your  correspondent,  •*  Alpha,"  of  Lime- 
house,  appears  conversant  with  the  sub- 
lect.  May  I  therefore  venture  to  ask 
nim  to  give  his  opinion  on  the  question, 
especially,  why  the  Cornish  pumpin^- 
engine  can  attain  to  a  duty  of  120  mu- 
lions,  while  the   best  Cornish  crank- 


engines  (also  working  expansively)  can 
only  attain  to  a  duty  of  40  nullions. 
There  it  no  loss  of  power  in  the  crank* 
if  we  except  friction;  this,  I  think  is 
capable  of  a  very  simple  demonstration, 
although  we  have  been  favoured  with 
some  profound  calculations  in  your 
pages,  with  the  intent  to  prove  the  coiv- 
trary. 

M.I.R. 
Norwood. 
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IMPROVBD  METHOD   OF  WOOD  PAVING. 
A  B    Fig.  1.        C  D 


e-.i'^i:       c 


H  illii 


Fig.  2. 


Fiir.  4. 


Sir, — I  beg  leave  to  send  you  a  dia- 
gram illustrative  of  a  combination  of 
wooden  blocks  for  street  pavement, 
which  appears  to  me  to  possess  some 
advantages  over  any  of  the  methods 
which  I  have  yet  seen  followed;  the 
figures  will  be  sufficient  to  explain  the 
combination  I  propose,  without  much 
description. 

Fig.  1  shows  four  views  of  the  blocks, 
which  are  simply  double  cubes,  of  6  in- 
ches ;  A,  is  a  plan ;  B,  an  end  elevation ; 
C  a  nd  D  side  ditto. 

F^g-  2, — Is  an  elevation  of  a  row  of  the 
blocks,  with  a  section  of  the  bed ;  D  D, 
are  the  blocks ;  £,  a  layer  of  small  road 
metal ;  F,  the  substratum  levelled,  ram- 
med and  drained. 

Fig.  3  shows  one  double  row  detached. 

Fig.  4  represents  three  double  rows 
combined. 

The  peculiarity  of  the  plan  is,  that 


each  block  is  connected  on  its  four  ver- 
tical sides  with  the  adjacent  ones,  and 
each  double  row,  before  being  shoved 
into  its  place,  may  be  united  throughout 
the  whole  of  its  length,  by  substituting 
a  rod  of  iron  for  the  dowells,  the  blocks 
in  this  case  being  bored  through,  and 
the  iron  rod  having  a  sunk  head  at  one 
extremity  of  the  row  and  a  screw  and 
nut  at  the  other  to  bind  the  whole  to- 
gether. 

The  blocks  may  of  course  have  any 
convenient  dimensions,  but  perhaps 
double  cubes  of  6  inches  would  answer 
well  when  a  good  bed  can  be  afforded. 

K.H. 

P.S.  When  hexagonal  blocks  are 
used,  they  would  be  improved  in  stabi- 
lity by  having  each  row  bound  up  on  an 
iron  rod  as  recommended  for  the  double 
cubes. 
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THE  SHRAPNBL  PATXNT  CORKSCREW  AND  BOTTLE. 


Fig.  1. 


Sir, — When  we  are  about  to  enjoy 
the  society  of  our  best  friends,  and  in 
evidence  of  our  sincerity,  have  selected 
some  of  our  "double  diamond"  port, 
we  cannot  endure  the  peril  of  disap- 
pointment by  breaki^ig  the  cork,  already 
sufficiently  tender  from  age,  by  the  use 
of  the  present  corkscrews ;  and  haying 
now  secured  a  substitute  which  will 
most  completely  remove  a  cork,  however 
decayed,  we  think  we  should  be  charge- 
able with  selfishness  if  we  did  not  intro- 
duce it  for  general  adoption.  This  in- 
vention is  admirably  adapted  for  common 
bottles ;  but  exclusively  so,  for  the  Pa- 
tent Shrapnel  Bottle,  which  not  only 
renders  the  bottle  perfectly  air  tight, 
but  so  firmly  grips  the  cork,  that  wire 
or  string  even  for  ales,  porter,  ginger 
beer.  Sec,  are  perfectly  unnecessary; 
and  when  it  is  considered  that  the  wir- 
ing of  the  bottles  used  for  those  pur- 
poses, forms  the  most  material  part  of 


the  manufacturer's  expense,  the  use  of 
both  articles  becomes  exceedingly  advan- 
tageous, and  particularly  so,  when  the 
cost  scarcely  exceeds  that  of  the  com- 
mon bottle. 

In  the  above  Engravings, 

Fig.  1.  Represents  the  corkscrew, 
with  three  spikes  pressing  perpenAicU" 
larly  into  the  cork,  (the  former  acting 
on  a  centre  attached  to  a  plate)  as 
the  worm  en^rs,  until  they  are  em- 
bedded in  the  cork;  the  stop  (see 
Fig.  E),  then  catches  a  rack,  thereby 
causing  the  spikes  to  cease  running 
on  the  centre,  and  the  cork  is  imme- 
diately turned  and  extracted  from  the 
bottle. 

Plate  2.  Represents  the  patent  bottle, 
G,  having  a  female  screw  cast  in  the 
neck,  and  is  particularly  adapted  for 
holding  effervescing  liquors,  champaign, 
wines,  porter,  bottled  ales,  &c.,  thereby 
rendering  it  perfectly  air  tight,  and  pre- 
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ON  THE  SUPERIORITY  OF  CORNISH  ENGINES  OVER  ROTATIVE. 


4dudin|^  the  necessity  of  havingr  wires  as 
heretofore.  The  cork  being  driven  in 
in  the  usual  wav,  naturally  expands  in 
the  screw,  ana  by  means  of  the  great 
power  of  the  corkscrew,  D,  is  unscrewed 
from  the  bottle  in  the  form  of  fig.  F; 
the  corkscrew  is  also  adapted  for  any 
other  bottles ;  however  decayed  or  tight 
the  cork,  it  has  the  power  of  extract- 
ing it  with  the  greatest  facility. 
Yours',  &c. 

G. 


OK  THE    SUPERIOR  DUTY  OF   CORNISH 
ENGINES   OVER   ROTATIVE. 

Sir, — Permit  me  to  make  a  few  ob- 
servations in  reference  to  the  papers  of 
"  Scalpel"  and  "Alpha;"  who,  though 
they  have  not  anticipated  my  own 
thoughts,  may  seem  tne  first  to  give 
them  publicity:  and  it  is  not  a  little 
singular  there  should  be  so  many  coin- 
cidences between  my  views  and  those  of 
others  at  this  time,  "  Scalpel's"  and 
**  Alpha's"  papers,  and  Mr.  Hall's  and 
Mr.  Holme's  inventions.  Mr.  Holmes's 
specification  contains  almost  the  exact 
boiler  supply  invented  by  myself,  but  I 
thank  him  for  taking  it  first,  as  it 
caused  me  to  invent  another  Hike  better.* 
Mr.  Hall  I  found  (just  in  time  to  keep 
it  out  of  my  specification),  invented, 
fiome  years  ago,  a  plan  for  saving  the 
power  lost  by  lifting  the  injection  water 
out  of  a  vacuum,  and  regulating  the 
same ;  but  I  may  thank  him  also,  as  I 
replaced  it  by  one  I  much  prefer. 

1  did  not  intend  to  say  anything 
about  the  substance  of  the  papers 
alluded  to,  until  my  patent  was  before 
the  world  ;  but  without  a  little  explana- 
tion, ^t  would  naturally  be  considered 
that  I  took  my  ideas  from  them. 

There  is  so  much  similarity  between 
their  opinions  and  my  owi^  that  I  trou- 
ble you  with  the  following  facts,  which 
I  can  substantiate  by  the  date  of  my 
drawings  and  explanations  duly  at- 
tested. 

For  many  years  past  I  hc.ve  made 
experiments  upon  and  connected  with 
the  8team-engin3;  and  must  confess 
that  I  was  (years  since),  some  little  time 


•  The  in-iter  referg  to  a  specification  enrolled,  of 
a.pateat  recently  obtained  by  him  for  "  Naval  Ar- 
chitecture aud  apparatus  connected  therewith,  af- 
fordinsf  increa>»cd  seciiritv  from  fouuderinff  and 
shipwreck.' »    Enrolment  Office,  March  3,  isll. 


delayed  in  |improrement  by  that  error, 
called  a  rotarv  engine ;  soon  finding  out 
its  inherent  defects,  I  turned  my  whole 
attention  to  the  reciprocating  engine, 
and  have  done  that  which  (I  believe  Mr, 
Babbage  says),  all  inventors  must  do, 
invented  many  things  that  have  been 
invented  before ;  when  in  the  early  part 
of  the  spring  of  last  year  I  was  requested 
by  some  friends  to  assist  in  investigat- 
ing the  efliciency  of  cert^n  imi)rove- 
ments  in  the  steam-engine,  &c.,  in  re- 
lation to  navigation,  when  the  well- 
known,  or  rather  formerly  well-known) 
difference  of  cylinder  and  condenser 
vacuum,  thrust  itself  very  prominently 
before  my  mind,  and  became  a  matter 
of  great  interest  to  me.  This  caused 
me,  after  a  little  reflection,  to  invent 
the  engine  I  am  bringing  before  the 
public,  which  will  prevent  the  loss  now 
sustained  from  this  cause ;  and  on  the 
6th  of  June,  1840, 1  gave  my  invention 
"  a  local  habitation  and  a  name,"  by 
putting  it  upon  paper,  and  which  I  think 
will  prove  the  most  valuable  improve- 
ment  since  that  of  Watt's  upon  New- 
comen's  engine.  In  the  middle  of  the 
same  month,  I  applied  through  your 
office  for  a  patent,  which  was  granted, 
and  sealed  upon  the  10th  of  September 
following. 

About  the  time  I  applied  for  this  pa- 
tent, I  was  pleased  to  see  a  controversy 
commence  in  your  Journal  upon  the 
subject  of  condensation,  and  to  find  that 
"Scalpel"  so  vigorously  brought  this 
subject  before  the  public ;  and  resusci- 
tated that  point  which  seems  of  late 
years  to  have  nearly  escaped  the  notice 
of  inquirers  generailly;  the  diflference 
between  the  cylinder  and  condenser  va- 
cuum ;  a  fact  which  could  not  have  been 
better  established  than  by  the  diagram 
produced  in  contradiction,  when  the  dif- 
ference was  shown  to  be,  under  the  most 

inches.  lb». 
favourable  circumstances,  (30i —  1 2.3  =) 
nearly  4^  inches  of  mercury  or  2}  lbs. 
upon  the  square  inch ;  and  this  is  one 
of  the  chief  causes  of  the  superior  duty 
of  the  Cornish  engines  followed  in  my 
mind  as  a  matter  of  course ;  but  when 
my  other  patents  are  secured  I  will 
trouble  you  with  some  further  remarks 
in  illustration  of  the  following  reasons 
for  the  extraordinary  duty  of  these  en- 
gines over  rotative — with  the  causes  of 
the  fallacy  of  the  results  given,  and  the 
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conclofiions  drawn  from  the  barometer 
gauge  when  attached  to   the  eduction 
passage,  explained  by  experiment. 
The  reasons  above  alluded  to  are— 

1.  The  use  of  steam  of  high  pressure, 
wed  expansively. 

2.  The  better  mean  exhaustion  of  the 
cylinder. 

3.  The  reserving  so  much  of  the  steam 
in  the  cylinder,  which  acts  as  an  elastic 
cushion,  &c. 

4.  By  better  clothing  and  preventing 
radiation  of  heat. 

In  reference  to  "Alpha's"  paper,  I 
would  observe,  that  I  fully  aprree  with 
him  as  to  the  great  saving  to  be  effected 
by;  working  the  steam  expansively  to 
y  its  fullest  extent."  With  my  engine  I 
intend  to  expand  the  steam  to  the  fullest 
possible  extent;  and  wherever  the  steam 
(in  low  pressure  engines)  now  enters  the 
condenser  at  212°  or  atmospheric  pres- 
sure, I  will  get  the  same  duty  with  only 
one  fourth  of  the  fuel.  In  conclusion  I 
beg  to  observe,  that  my  inventions  and 
opinions  are  quite  independent  of  the 
parties  I  have  named. 

I  am.  Sir,  your's  respectfully. 
Jambs  Pilbrow. 

Tottenham  Grecu,  March  24, 18  tl. 


THE    GAS    MANUPACTURB. 

Sir, — Being  interested  in  a  small  gas 
establishment,  I  have  read  the  commu- 
nication of  Mr.  John  Thomas,  of  Wem, 
Salop,  in  pa^e  61  of  your  Magazine  of 
January  23rd,  1S41,  and  should  feel 
much  obliged  to  that  gentleman,  if  he 
would  give  me  a  few  more  particulars 
respecting  the  working  of  the  coke 
oven  [and  retort  described.  The  coke 
oven  is  said  to  be  of  a  circular  shape, 
7  feet  diameter  ;  the  bottom,  (I  suppose 
the  bottom  to  be  circular  as  well  as  the 
top),  laid  with  fire  bricks.  Is  not  this 
oven  of  immense  size,  much  larger  than 
required  ?  and  ought  not  every  part  of 
it  that  is  exposed  to  the  action  of  the 
fire  to  be  built  with  fire  bricks  ?  I  do 
not  understand  how  the  retort  is  set  in 
the  oven;  is  it  in  immediate  contact 
with  the  fire  ?  I  suppose  from  the  de- 
scription that  it  is  suspended  in  the  oven, 
or  resting  only  on  the  walls  on  each  end. 
How  many  times  in  the  24  hours  is  the 
retort  charged,  and  with  what  quantity 
of  coals  each  time  ?  Wliat  quantity  of 
coke  does  a  ton  of  coals  produce  in  the 
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retort?  What  is  the  quantity  of  gas 
made  from  a  ton  of  coals  ?  The  number 
of  lights  supplied  is  a  very  imperfect 
criterion,  as  some  persons  with  one  light 
consume  as  much  gas  as  others  with 
three  or  four.  What  is  the  peculiar  con- 
struction of  the  oven,  in  consequence  of 
which  no  draught  is  required  ?  It  ap- 
pears that  after  the  oven  is  charged,  the 
door  is  completely  closed,  and  no  more 
attention  is  required,  till  it  is  drawn  and 
charged  again. 

I  have  a  coke  oven  4  feet  in  width, 
and  2  feet  in  height,  forming  nearly  a 
semicircle.  On  the  crown  of  this  oven, 
under  another  semicircular  arch,  2  retorts 
are  placed,  1  foot  in  diameter,  and  6 
feet,  6  inches  long.  To  the  oven  and 
retorts  are  flues,  in  the  usual  way,  with 
a  damper  where  the  flues  enter  the  chim- 
ney. The  oven  is  charged  once  in  24 
hours  ;  the  door  is  then  partially  bricked 
up,  holes  being  left  for  the  admission  of 
air,  and  for  about  14  hours  out  of  the  24 
these  apertures  require  to  be  closed  more 
and  more,  till  at  last  they  are  completely 
closed,  and  the  whole  plastered  over,  at 
the  same  time  the  damper  is  shut  more 
and  more,  till  it  is  shut  close.  The 
retorts  are  cV.arged  with  1  cwt.  of  coals 
each,  and  3  charges  are  got  ofl*  in  the 
24  hours,  making  on  an  average  8,000 
cubic  feet  of  gas  to  the  ton  of  coals,  and 
13  cwt.  of  coke.  The  coke  pays  for  the 
coals  used,  and  only  one  man  is  re- 
quired. If  more  gas  is  wanted,  the  oven 
must  be  charged  oftener.  By  charging 
the  oven  twice  in  the  24  hours,  we  would 
get  oflf  five  or  six  charges  from  the  re- 
torts. The  retorts  have  been  in  use  10 
months,  and  seem  likely  to  last  three  or 
four  months  more.  The  difficulty  is 
disposing  of  the  large  quantity  of  coke 
made  when  ovens  are  constantly  used. 
We  can  only  use  one  oven  in  summer, 
and  even  then  we  get  several  thousands 
of  bushels  of  coke  in  hand  for  winter 
use.  The  greatest  desideratum  appears 
to  be  to  get  the  greatest  ouantity  of  heat 
from  a  given  quantity  of  fuel.  If  by  any 
peculiar  construe  tion  of  a  coke  oven  5 
or  6  cwt.  of  coals  could  be  made  to  do 
the  work  of  7  or  8  cwt,  this  would  be  a 
very  great  improvement  for  small  gas 
works,  as  the  quantity  of  coke  for  sale 
would  4)e  less,  and  could  be  well  dis- 
posed of.  Is  a  circular  oven  preferable 
to  a  semicircular  one  ?  I  should  think 
it  is^  but  have  not  seen  it  tried.    If  yoor 
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correspondent  could  communicate  any 
information  on  this  point,  I  should  be 
much  obli|(ed  to  him.  The  coke  oven 
and  retorts  above  described,  were  put 
up  by  Messrs.  Barlow  and  Co.,  32, 
Bucklersbury,  London. 

Yours'  respectfully, 

Obskrvbr. 


SCIENTIFIC  OBITUABT. 


SCIENTIFIC  OBITUARY. 

[From  the  Annual  lleiiort  of  the  Council  of  the 
Institution  of  Civil  Engineers.] 

The  Institution  has  to  regret  the  loss  by 
death,  of  Mr.  Francis  Bramah,  Mr.  Oldham, 
Mr.  Howies,  and  Mr.  Kickman ;  individuals 
distinguished  for  their  attainments  in  pro- 
fessional and  general  knowledge,  and  en- 
deared to  the  Institution  by  long  association 
and  deep  attachment  to  its  interests. 

Francis  Bramah  was  the  second  son  of 
the  late  Mr.  Joseph  Bramah,  whose  nume- 
rous inventions,  perfection  of  workmanship, 
and  genius  in  the  mechanical  arts,  have  ren- 
dered, his  name  so  widely  and  justly  cele- 
brated. The  opportunities  aflbrded  to  the 
son  were  ardently  embraced  by  a  mind  of  no 
ordinary  powers,  deeply  imbued  with  the 
love  of  knowledge.  Although  his  attention 
was  in  early  youth  more  particularly  di- 
rected to  branches  of  minute  mechanical  con- 
struction, his  acquaintance  with  the  prin- 
cipal departments  of  professional  knowledge 
and  general  science  was  very  extensive.  His 
attachment  to  the  arts  and  to  science  was 
deep  and  sincere,  and  among  many  proofs  of 
this  may  be  particularly  mentioned  the  va- 
luable and  essential  services  which  he  ren- 
dered to  your  late  Honorary  Member,  Thomas 
Tredgold,  both  in  his  professional  pursuits 
and  in  the  prosecution  and  verification  of  his 
theories  and  calculations.  Mr.  Bramah 
being  professionally  engaged  at  Buckingham 
Palace,  in  connexion  with  some  other  engi- 
neers, difference  in  opinion  existed  and  dis- 
cussion arose,  as  to  the  true  principle  upon 
which  the  strength  of  cast-iron  beams  to 
resist  stress  and  flexure  ought  to  be  esti- 
mated, and  witli  the  view  of  verifying  the 
principles  laid  down  by  Tredgold,  he  insti- 
tuted a  very  extended  series  of  experiments, 
on  the  deflection  and  strength  of  cast-iron 
beams.  These  he  presented  to  the  Institu- 
tion, and  they  are  published  in  the  Second 
Volume  of  your  Transactions. 

Several  important  works  were  executed 
under  his  direction,  among  which  the  iron 
work  of  the  Waterloo  Gallery  at  Windsor 
Castle ;  the  cranes,  the  lock-gates,  and  their 
requisite  machinery,  at  the  St  Katherine's 
Bocks ;  and  the  massive  gates  at  Constitu- 
tion Hill  and  Buckingham  Palace,  may  be 
particularly  mentioned.    Mr.  Bramah  was 


an  early  and  deeply-attached  Member  of  this 
Institution;  his  constant  attendance  at  the 
meetings,  the  information  which  he  commu- 
nicated, and  his  unwearied  zeal  as  a  Mem- 
ber of  the  Council,  cannot  be  too  highly  es- 
timated, and  his  loss  will  be  deeply  felt  and 
regretted  within  these  walls.  The  variety 
of  his  attainments,  his  refined  taste  in  the 
arts,  his  amiable  character  and  the  warmth 
of  his  affections,  had  secured  to  him  the  re- 
spect and  esteem  of  a  most  extensive  cir- 
cle of  friends,  by  whom,  as  indeed  by  all  in 
any  way  connected  with  him,  his  loss  will  be 
most  deeply  and  sincerely  felt. 

John  Oldham,  the  Engineer  of  the  Banks 
of  England  and  Ireland,  was  born  in  Dub- 
lin, where  he  served  an  apprenticeship  to 
the  business  of  an  engraver,  which  he  prac- 
tised for  some  time,  but  subsequently  quitted 
to  become  a  miniature  painter,  wherein  he 
acquired  some  reputation.  He  pursued  this  '^ 
branch  of  the  arts  for  many  years,  but  having 
a  strong  bias  towards  mechanical  pursuits, 
he  devoted  much  of  his  leisure  time  to  the 
acquisition  of  that  knowledge  which  was  to 
prove  the  foundation  of  his  future  celebrity. 
In  the  year  1812,  he  proposed  to  the  Bank 
of  Ireland  his  system  of  mechanical  num- 
bering and  dating  the  notes,  and  on  this 
being  accepted,  he  became  the  chief  engraver 
and  engineer  to  that  establishment  The 
period  of  twenty-two  years,  during  which  he 
held  this  appointment,  was  marked  by  con-  > 
tinually  progressive  steps  of  artistical  and 
mechanical  ingenuity.  The  various  arrange- 
ments which  he  projected  and  carried  out 
attracted  gpreat  attention,  and  conferred  con- 
siderable celebrity  on  the  establishment  with 
which  he  was  connected. 

The  late  Governor  of  the  Bank  of  Eng- 
land,  Mr.  T.  A.  Curtis,  had  his  attention 
directed  to  these  important  improvements, 
and  under  his  influence  the  whole  system  of 
engraving  and  printing  as  pursued  in  the  Bank 
of  Ireland  was  introduced  into  the  national 
establishment  of  this  country,  under  the  su- 
perintendence of  its  author,  who  continued 
in  the  service  of  the  Bank  until  his  death. 

The  ingenuity  of  Mr.  Oldham  was  directed 
to  other  objects,  especially  to  a  system  of 
ventilation,  of  which  an  account  was  given 
by  the  author  during  the  session  of  1837. 
Great  versatility  of  inventive  faculty,  per- 
severing industry,  and  social  qualities  of  the 
highest  order,  were  the  prominent  features 
in  his  character,  and  the  success  which  at- 
tended his  exertions  is  one  of  the  many  gra- 
tifying instances  to  be  foimd  in  the  history 
of  this  country,  of  talents  and  industry  des- 
titute of  patronage  attaining  to  eminence  in 
the  professions  to  which  they  are  devoted. 

Henry  Bowles,  the  Chairman  of  the  Rym- 
ney  Iron  Works,  was  educated  in  the  ofllce 
of  hit  relative,  Mr.  H.  Holland,  the  archi- 
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tect,  on  quitting  which  he  entered  into  l|U- 
niness  as  a  builder.  He  was  engaged  among 
other  extensive  undertakings  in  building  seve- 
ral of  the  East  India  Company's  Warehouses, 
the  Royal  Mint,  theExcise  Office,  and  Drury 
Lane  Theatre.  He  was  an  active  Director 
in  several  Docks,  Railway,  and  other  Com- 
panies, and  fmally  became  managing  Di- 
rector of  the  Rymney  Iron  Works,  iu  the 
active  discharge  of  the  duties  of  which  office 
he  continued  until  his  death.  The  Insti- 
tution owes  to  him  the  Drawings  of  the  Iron 
Works  made  by  Mr.  Richards. 

John  Hickman  was  educated  at  Lincoln 
College,  Oxford,  and  graduated  there;  he 
subsequently  devoted  himself  to  literary 
pursuits,  to  political  e(  onomy,  and  to  prac- 
tical mechanics.  For  some  years  he  was 
conductor  and  principal  contributor  to  the 
"  Agricultural  and  Commercial  Magazine,** 
In  1801  he  removed  to  Dublin,  as  Private 
Secretary  to  the  Right  Hon.  Charles  Abbot, 
tlien  Keeper  of  his  Majesty's  Privy  Seal  in 
Ireland.  Upon  the  election  of  Mr.  Abbot  to 
the  Speaker's  Chair  in  the  House  of  Com- 
mons, Mr.  Rickman  continued  to  be  his 
Private  Secretary,  and  in  1814,  he  was  ap- 
pointed to  the  table  of  the  House  of  Com- 
mons. He  also  acted  as  Secretary  to  the 
two  Commissioners  appointed  by  Act  •f 
Parliament  in  1803,  "for  making  of  Roads 
and  Bridges  in  Scotland,  and  for  the  con- 
struction of  the  Caledonian  Canal,"  and  to 
the  Commissioners  "  for  building  Churches 
in  the  Highlands."  The  ability  and  energy 
which  he  displayed  in  the  discharge  and 
conduct  of  the  duties  of  these  laborious 
offices,  for  more  than  thirty  years,  in  addi- 
tion to  his  constant  attendance  at  the  House 
of  Commons,  called  forth  the  warmest  ac- 
knowledgments of  public  meetings  held  in 
the  Scotch  counties  on  his  retirement,  and 
various  resolutions  were  passed  expressive 
of  the  sense  entertained  of  the  unremitting 
exertions,  and  uniform  and  disinterested  assi- 
duity, with  which  he  had  promoted  every 
object  connected  with  the  improvement  and 
general  prosperity  of  the  Highlands  and  Isles 
of  Scotland.  The  conduct  of  the  affiiirs  of 
the  Highland  Commissioners  brought  Mr. 
Rickman  into  constant  intercourse  with  their 
engineer,  Mr.  Telford;  an  intimate  friend- 
ship was  formed  between  them;  and  Mr. 
Riokman  completed  and  published  the  ac- 
count of  the  Life  and  Works  of  that  eminent 
man,  which  was  but  partially  arranged  at 
the  time  of  his  decease. 

Mr.  Rickman's  chief  work  is  the  Census 
of  Great  Britain,  in  six  folio  volumes;  he 
is  also  the  author  of  numerous  papers  con- 
nected with  Statistics,  having  bestowed  great 
pains  in  collecting  and  arranging  the  returns 
connected  with  education  and  local  taxation. 
To  this  Institution  he  rendered  very  essen- 


tial services,  and  whenever  application  was 
made  to  him  in  its  behalf,  was  always  zea- 
lous in  endeavouring  to  promote  its  interests. 
The  Library  was  enriched  by  him  with  two 
copies  of  the  Life  and  Works  of  Telford,  and 
as  the  acting  executor  of  Telford,  he  endea- 
voured to  carry  out,  by  every  means  in  his 
power,  the  intentions  of  that  great  benefactor 
of  the  Institution. 

Mr.  Rickmaa's  acquirements  in  every  de- 
partment of  knowledge  were  accurate  and 
extensive ;  to  great  quickness  of  perception, 
and  memory  of  no  ordinary  power,  were 
added  indefatigable  industry,  undeviating 
method,  and  a  sound  critical  judgment; — 
qualities  which  caused  his  acquaintance  to 
be  highly  valued  by  the  most  distinguished 
literary  characters  of  the  day,  and  which,  no 
less  than  the  strict  and  scrupulous  sense  of 
justice  and  honour,  which  particularly  showed 
itself  in  his  considerate  kindness  towards  all 
those  with  whom  he  was  connected,  will  oc- 
casion his  loss  to  be  deeply  regretted  by  a 
widely  extended  circle. 


ON,  THE  ACTION  OP  LIGHT  AND  AIR,  AND 
THE  DISTRIBUTION  OF  THE  ATMOSPHERE 
OVER  THE  earth's  SURFACE. 

Sir, — This  paper  appeared  in  the  columns 
of  your  valuable  Magazine  in  December 
1838,  and  is  now  published  again,  with  the 
addition  of  several  facts,  which  to  the  author 
appear  to  be  important  to  science. 

The  object  of  the  paper  is  to  show,  that 
the  effects  ascribed  to  tlie  sun's  heat,  are 
produced  by  the  combined  action  of  light 
and  air;  that  the  distribution  of  the  atmos- 
phere over  the  earth's  surface,  is  effected  and 
regulated  by  the  earth's  rotation  on  its  axis ; 
and  that  the  degree  of  the  sun's  heat  at  any 
given  point,  is  in  proportion  to  the  intensity 
of  the  light  and  the  density  of  the  atmosphere 
at  that  place.  Some  observations  are  also 
added,  on  the  nature  of  heat  and  light  from 
the  compression  of  air. 

To  the  effect  produced  by  the  burning 
glass,  whether  it  be  the  burning  of  a  piece 
of  wood,  or  the  melting  of  ,a  piece  of  iron, 
both  light  and  air  contribute.  It  is  certain 
that  both  those  agents  are  present  in  the 
operation,  and  we  do  not  know  that  any 
other  agent  is  present ;  and  in  the  absence  of 
either  of  them,  the  burning  glass  will  not 
bum.  If  a  light  from  a  lens  which  sets  sub- 
stances on  fire,  be  thrown  into  the  same 
substances  in  an  exhausted  receiver,  it  will 
produce  no  perceptible  effect  It  will  not 
ignite  gunpowder.  If  a  burning  light  be 
thrown  upon  gunpowder,  in  a  glass  receiver 
well  exhausted,  it  produces  no  perceptible 
effect,  so  long  as  the  vacuum  is  tolentbly 
good;  as  the  air  returns  into  the  receiver, 
(and  it  cannot  long  be  kept  out),  the  gndns 
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of  powder  begin  to  smoke  and  jump  about ; 
but  the  light  will  not  inflame  them  until  the 
receiver  is  replenished  with  air.  Hence,  it 
is  certain,  that  gunpowder  cannot  be  in- 
flamed in  a  vacuum.  A  burning  light  thrown 
upon  paper  immersed  in  water,  does  not 
bum  it,  because  the  water  excludes  the  action 
of  the  atmosphere ;  and  not  as  is  commonly 
said,  because  the  water  absorbs  the  heat  be- 
fore it  can  act  on  the  paper.  This  is  evident 
from  the  fact,  that  the  light  will  bum  the 
paper  when  passed  through  the  water  to  it. 
Thus,  take  a  flat  transparent  glass  phial,  an 
inch  or  two  thick,  and  two  or  three  inches 
square ;  fill  it  with  pure  water,  and  place  it 
between  the  lens  and  the  paper,  so  that  the 
light  must  pass  through  the  bottle  of  water, 
and  it  will  then  burn  the  paper.  In  this 
case,  allowing  for  a  little  dispersion  which 
takes  place  in  passing  through  tlie  water,  the 
light  acts  with  undiminished  energy'.  If  the 
water  absorbed  the  heat,  it  would  absorb  it 
in  both  cases,  and  the  ray  of  light  in  each 
case  would  be  equally  powerless ;  but  it  is 
not  so ;  and  the  reason  is,  tliat  in  the  fomicr 
case,  the  paper  is  protected  from  the  action 
of  the  air,  and  in  the  latter,  it  is  not  If  a 
burning  light  from  a  lens  be  throv^Ti  upon 
the  hand  immersed  in  water,  it  causes  a 
pricking  sensation;  if  it  be  thrown  upon 
sealing-wax  so  immersed,  the  wax  crackles ; 
globules  of  air  arise  from  the  focus,  and  the 
parts  which  it  has  touched  are  pitted  and 
made  rough  by  the  bursting  forth  of  the  fluid. 
If  such  a  light  be  thrown  upon  a  piece  of 
wood,  unpolisht.Hl  iron,  dark  coloured  flint 
stone,  or  dark  coloured  cloth  immersed  in 
water,  globules  of  air  also  arise  from  the  part 
touched  by  the  focus.  This  is  the  incipient 
process  of  burning,  which,  when  exposed  to 
the  action  of  the  atmosphere,  that  element 
completes.  That  tlie  globules  in  all  these 
cases  are  air,  may  be  easily  ascertained  in 
the  foUowiug  manner ;  take  a  glass  shade, 
such  as  are  commonly  used  for  covering 
artificial  flowers,  four  or  five  inches  deep, 
and  three  or  four  inches  in  diameter  at  the 
mouth ;  immerse  it  in  a  vessel  of  pure  water 
deep  enough  to  cover  it,  and  turn  the  mouth 
downward,  taking  care  to  tum  the  glass  under 
water,  so  as  to  exclude  the  air  and  leave  the 
interior  of  tlie  glass  wholly  occupied  by  the 
water.  Then  put  the  wax  or  other  substance 
to  be  operated  on  under,  that  is  inside  the 
glass,  and  apply  the  focus  of  tlie  lens  to  it : 
globules  of  air  will  issue  from  the  wax,  and 
be  caught  and  retained  by  the  glass  bhade. 
With  this  apparatus,  in  August  last,  I  ob- 
tained air  globules  in  abundance  from  black 
sealing-wax,  msty  iron,  dark  coloured  wool- 
len cloth,  dark  flint,  stone  and  wood  ;  from 
lead  and  white  pebbles  I  obtained  a  few 
minute  globules  of  air ;  but  from  gold,  sil- 
Ter,  copper  and  glass,  I  could  get  none, 


because  the  gold,  silver  and  copper  reflected 
nearly  all  the  light  thrown  upon  them,  and 
the  glass  transmitted  it.  The  lens  used  in 
these  experiments  was  a  double  convex, 
nearly  six  inches  in  diameter.  Witli  a  more 
powerful  lens,  I  think  air  would  be  obtained 
from  gold,  silver  and  copper,  or  any  other 
substance,  except  transparent  subsUnces, 
and  perhaps  from  them.  The  focus  made 
deep  pits  in  the  wax,  which  was  rent  and 
torn  by  the  escape  of  the  fluid.  The  air  ob- 
tained from  all  these  substances  was  per- 
manent It  might  be  retained  for  any  length 
of  time.  The  nearer  the  object  was  to  the 
surface  of  the  water,  and  the  greater  was  the 
effect  produced  by  the  focus.  In  most  of 
these  experiments,  a  little  of  the  water  was 
poured  out  of  the  vessel  containing  the  ap- 
paratus, so  as  to  lay  bare  the  top  of  the 
glass  shade.  The  light  then  had  only  to  pass 
through  the  glass,  and  tlie  water  under  it  to 
the  depth  at  which  the  object  was  placed; 
which  was  elevated  or  dejn-esscd  at  pleasure. 
The  effect  was  the  same,  whether  the  water 
had  been  previously  boiled  or  not;  but  it  was 
somewhat  less  in  sea  water  than  in  fresh 
water. 

This  is  not  air  liberated  from  the  sub- 
stances by  the  action  of  the  light,  because 
air  without  diminution  may  be  obtained  from 
the  same  substance,  so  long  as  there  is  light 
enough  to  make  a  powerful  focus.  Nor  is 
it  air  from  the  water,  for  it  evidently  issues 
out  of  the  substances ;  and  if  it  were  from 
the  water,  it  would  come  from  the  gold  and 
silver,  as  well  as  from  the  iron  and  wax.  It 
is  from  the  light  These  facts  show,  that 
solar  light  is  air  in  that  peculiar  state  of 
action  which  is  or  may  be  called  radiation  ; 
they  show  with  what  facility  air  in  that  state 
of  action  passes  throujii^h  transparent  bodies, 
and  how  it  peneti'ates  and  is  arrested  by  dark 
coloured  substances;  and  they  also  show 
that  tlie  ell'ects  of  tlie  burning  glass  operat- 
ing in  air,  are  produced  by  tlie  combined 
action  of  light  and  air.  These  conclusions 
inevitably  result  from  the  preceding  facts. 
It  seems  impossible  to  resist  them. 

Moreover,  the  summits  of  the  tropical 
mountains,  which  while  smitten  by  the  sun's 
intensest  rays  are  wrapped  in  everlasting 
ice,  indisputably  prove,  that  the  sun's  ray 
or  light  alone,  will  not  produce  the  effect  of 
heat  In  all  these  cases,  it  is  the  deficiency 
of  air  at  the  point  of  action  that  deprives  the 
sun's  ray  of  its  usual  power. 

Solar  light  and  air,  in  producing  the 
eflects  ascribed  to  solar  heat,  e\'idently  act 
in  the  following  manner:  the  light  pene- 
trates substances,  and  makes  way  for  the  ad- 
mission of  air  into  them ;  and  when  the  light 
is  sufficiently  concentrated,  the  particles 
composing  bodies  are,  by  the  power  of  those 
agents,  separated  and  set  at  liberty,  and  the 
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appearances  called  combustion  and  lique- 
faction are  produced ;  an  operation,  the  na- 
ture of  which  is  more  easily  apprehended, 
when  we  consider,  that  the  atmosphere  is  an 
imniense  ocean  of  extremely  subtle  fluid 
resting  on  the  face  of  the  earth,  in  the  bottom 
of  which  man  lives,  and  all  his  works  are 
carried  on;  that  it  presses  with  a  force 
of  upwards  of  141b.  to  the  square  inch  on 
all  objects  at  the  earth's  surface ;  and  that 
it  penetrates,  permeates,  and  saturates  all 
solid  substances,  animate  and  inanimate,  liv- 
ing or  being  therein.  Such,  indeed,  are  the 
solvent  powers  of  light  and  air,  when  their 
action  is  combined  and  sufficiently  concen- 
trated, that  few  things,  if  any,  can  Meist  them. 

That  light  penetrates  solid  substances,  is  a 
truth  sufficiently  apparent  from  the  fore- 
going facts;  but  if  further  proof  were 
wanting,  it  would  be  funushed  by  the  burn- 
ing glass.  It  is  evident  that  all  the  con- 
vergent rays  pass  through  the  glass ;  and  if 
the  concentrated  light  from  a  lens  be  passed 
through  a  transparent  phial  of  water,  the 
cone  of  light  will  be  seen  in  the  water,  and  a 
beautiful  sight  it  is. 

And  the  expansion  of  heated  substances 
is  undoubtedly  caused  by  air  which  has 
entered  them;  which,  when  they  cool  and 
contract,  they  give  out,  or  squeeze  out ;  and 
it  is  the  air  so  pressed  out  of  cooling  bodies 
that  causes  the  ebullition,  repulsion,  and 
hissing  perceived,  when  water,  oil,  or  almost 
any  other  liquid  is  thrown  upon  them.  If 
a  piece  of  red  hot  iron,  or  any  other  red  hot 
substance,  is  plunged  into  water,  the  air 
which  had  entered  it,  will  be  seen  issuing 
from  it  in  innumerable  bubbles ;  which,  by 
the  following  process,  may  be  caught  and 
retained  for  any  length  of  time :  take  a 
vessel  of  cold  water,  either  from  the  spring, 
or  of  water  which  has  been  previously  boiled, 
deep  enough  to  allow  a  common  drinking- 
glass  to  be  inverted  in  it  without  admitting 
air  into  the  glass ;  and  invert  a  glass  therein 
accordingly ;  then  raise  the  inverted  glass  a 
few  inches  from  the  bottom,  and  thrust  a  piece 
of  red  hot  stone,  iron,  cinder,  or  any  other 
red  hot  substance  under  it,  and  the  air  from 
the  heated  substance  will  rise  into  the  glass 
and  be  retained.  This  proves  beyond  all 
doubt,  that  air  issues  copiously  out  of  highly 
heated  substances.  It  also  accounts  for  the 
expansion  of  heated  substances,  and  evi- 
dently is  the  cause  of  their  repulsion.  Hence 
it  is  clear,  that  atmospheric  air,  aided  by 
light,  and  in  the  form  of  light,  enters  into 
substances,  and  separates  the  particles  com- 
posing them,  and  is  the  agent  which  eflfects 
the  dissolution  of  the  substances  in  all  cases 
of  combustion  and  liquefaction,  whether  it 
be  of  metals  or  other  things.  This  also 
shows,  that  the  agitetion  of  boiling  water  is 
caused  by  air  which  comes  through    the 


substance  of  the  vessel  in  which  it  boils,  and 
not  by  any  conversion  of  the  water  into  gas, 
or  vapour,  or  steam ;  of  which  truth,  the  fol- 
lowing facts  afford  fHirther  proof.  The  boil- 
ing of  water  commences  by  the  formation  of 
small  bubbles  on  the  bottom  and  sides  of 
the  vessel  exposed  to  the  action  of  the  fire, 
which  gradually  enlarge  and  rise  to  the  sur- 
face, and  others  are  again  formed  in  their 
stead,  and  rise  with  continually  increasing 
celerity,  until  they  produce  the  ebullition 
called  boiling.  These  bubbles  are  air  which 
comes  through  the  substance  of  the  vessel ; 
and  if  a  common  drinking  glass  be  put  in  a 
vessel  of  water  sufficiently  deep  to  cover  it, 
and  turned  with  the  mouth  downward,  care 
being  taken  to  turn  it  under  water  so  as  not 
to  admit  any  air  in  the  act  of  turning,  and 
the  vessel  of  water  then  be  put  on  the  fire  to 
boil,  the  air  will  gradually  take  possession  of 
the  glass  and  drive  the  water  out.  The  ope- 
ration will  be  plainly  seen  by  watching  the 
glass.  If  when  the  glass  is  full  of  air,  the 
vessel  be  taken  off  the  fire  and  allowed  to 
stand,  the  air  will  escape  through  the  ex- 
panded substances  enclosing  it,  rapidly  at 
first,  while  the  expansion  is  greatest ;  but 
more  slowly  afterwards  as  the  substances 
cool  and  contract  ;'and  in  half  an  hour  or  an 
hour  it  will  wholly  disappear.  If,  however, 
a  portion  of  the  hot  water  be  poured  out  of 
the  vessel,  and  the  remainder  cooled  by 
adding  cold  water  to  it;  or  if  the  whole 
of  the  water  in  the  vessel  when  taken 
off  the  fire,  be  cooled,  by  adding  cold  water 
to  it  as  quickly  as  may  be  without  breaking 
the  glass,  a  portion  of  the  air  inside  the  glass 
will  be  retained.  The  result  is  the  same  if 
milk  is  used  instead  of  water.  The  glass 
fills  with  air,  which  escapes  in  the  same 
manner.  I  apprehend  it  would  be  the  same 
with  any  other  liquid  that  will  boil.  Again, 
if  a  tin  vessel  containing  water  be  partially 
immersed  in  a  vessel  of  boiling  water,  the 
water  in  the  tin  vessel  may  be  raised  to  boil- 
ing heat,  but  it  will  not  boil,  because  the 
water  in  which  the  tin  vessel  is  immersed 
interrupts  the  action  of  the  air.  The  air 
penetrates  and  impregnates  the  tin  vessel 
and  the  water  it  contains,  but  the  surround- 
ing water  prevents  it  passing  through  in  such 
a  current  as  to  produce  continued  ebullition. 
It  is  beyond  all  question  that  the  ebullition 
of  boiling  water  is  caused  by  air  which  pene* 
trates  and  comes  through  the  substance  of 
the  vessel  in  which  it  boils. 

And,  further,  to  illustrate  tliis  theory,  to 
show  the  sort  of  action  which  is  continually 
going  on  about  all  fires,  and  how  they  pro- 
duce the  effects  ascribed  to  heat,  and  that 
those  effects  are  produced  by  an  aerial  fluid 
of  which  the  atmosphere  is  the  source,  I  may 
mention  an  occurrence  which  came  under 
my  observation  on  the  20th  of  January  1888. 
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At  noon  on  that  day,  the  ground  being 
covered  with  snow  about  one  inch  deep, 
there  being  a  keen  frost,  a  brilliant  sun, 
which  made  no  impression  on  the  frost,  a 
calm  atmosphere,  (or  if  disturbed  at  all  it 
was  by  breathings  from  the  north-cast),  and 
the  thermometer  standing  at  14  degrees  Fah- 
renheit, a  brasier  of  biuiiing  coke  was  placed 
upon  the  snow,  in  the  open  air,  which  made 
upon  the  ground  a  radiated  figure  of  this 
form: — 


the  dark  parts  being  tliawed.  The  brasier 
was  a  circular  one,  and  occupied  tlie  centre 
of  the  figure.  In  order  to  ascertain  if  the 
radiation  resulted  from  any  local  cause,  the 
brasier  was  removed  into  different  places,  but 
it  produced  in  all  of  them  the  same  figure. 
Oh  the  28th  January,  1839,  the  experiment 
was  tried  again  with  coal  instead  of  coke,  the 
ground  being  covered  with  snow  about  half 
an  inch  deep,  there  being  a  keen  frost  with  a 
sky  perfectly  overcast,  and  a  gentle  breeze 
from  the  north-west,  the  tliennometer  stand- 
ing at  31  degrees  Falirenheit,  when  tlie  same 
figure  was  made  upon  the  ground.  The  ra- 
diation in  this  figure  clearly  indicates  the 
action  of  an  aerial  fluid  forcibly  emitted  in 
all  directions  from  the  fire.  The  figure  is 
made  by  an  action  of  the  atmosphere,  which 
ma^  properly  be  called  radiation.  It  is  this 
action  which  produces  the  effects  described 
to  the  heat  of  the  fire.  Air  which  has  per- 
formed the  ofiSce  of  combustion,  and  the 
light  and  airy  particles  of  matter  which 
it  has  liberated,  are  immediately  displaced 
by^the  pressure  of  the  surrounding  atmos- 
phere ;  and  this  pressure,  combined  with  the 
cohesive  attraction  of  the  heated  and  burning 
substances,  appears  to  be  the  cause  of  the 
action  indicated  by  the  figure. 

Solid  substances  may  be  impregnated  with 
air  by  friction  and  compression,  and  both 
solids  and  liquids,  by  the  radiation  described 
in  this  figure.     And  a  substance  so  impreg- 


nated immediately  begins  to  radiate,  and 
will  impregnate  any  other  substance  within 
the  sphere  of  its  action.  This  is  the  nature 
of  the  action  by  which  the  fire  burns.  This 
radiation  is  the  subtle  action  of  a  subtle  fiuid 
in  a  homogeneous  fluid ;  of  air  in  air ;  which 
is  the  reason  why  it  is  invisible. 

That  the  distribution  of  the  atmosphere 
over  the  earth's  surface,  is  effected  and  re- 
gulated by  the  eartli's  rotation,  is  tl^e  neces- 
sary consequence  of  the  natural  arrangement 
of  matter.  The  atmosphere  being  a  fluid, 
resting  on  the  face  of  the  earth,  and  the 
earth  being  a  sphere  turning  with  great  ve- 
locity on  its  axis,  the  centrifugal  force  aris- 
ing from  the  earth's  rotation  will  inevitably 
cause  an  accumulation  of  atmosphere  at  the 
equator,  which,  under  the  influence  of  the 
same  force,  will  gradually  decline  towarda 
the  poles.*  And  a  certain  consequence  of 
the  accumulation  will  be  an  increased  den- 
sity at  the  equator,  which  likewise  will  gra- 
dually diminish  v/ith  the  accumulation  from 
thence  towards  the  poles.  This  distribution 
of  the  atmosphere  results  from  the  order  of 
nature.  And  that  such  an  atmospheric 
accumulation  and  density  at  the  earth's 
equator  does  exist,  is  proved  by  the  fact,  that 
within  the  tropics,  the  barometer  does  not 
descend  more  than  half  as  much  for  every 
200  feet  of  elevation,  ns  it  does  beyond  the 
tropics.  The  retardation  of  the  pendulum, 
and  the  decrease  in  the  intensity  of  gravity, 
in  the  equatorial  regions,  are  also  attri- 
butable to  the  increased  density  of  the  atmos- 
phere in  those  regions,  and  not  to  the  earth's 
centrifugal  force,  (further  than  that  force 
increases  the  atmospheric  density  there), 
nor  to  ^ny  diminution  of  density.  Bodies 
fall  or  move  with  more  facility  and  speed 
in  vacuo  than  in  air,  because  all  resist- 
ance to  the  moving  body  is  removed; 
through  air  than  through  water,  because  the 
air  offers  less  resistance  than  the  water; 
and  it  follows  as  a  necessary  consequence, 
that  they  move  with  greater  facility  in  ra- 
rified  than  in  dense  air;  and  that  the  re- 
sistance to  the  motion  of  bodies  increases 
with  the  density  of  the  atmosphere  in  which 
they  move.  I  refer,  therefore,  to  the  equa- 
torial retardation  of  the  pendulum  and  de- 
crease in  the  intensity  of  gravity,  as  addi- 
tional proofs  of  an  accumulation  and  in- 
creased density  of  atmosphere  at  the  equa- 
tor. But  to  my  mind  the  dip  of  the  mag- 
netic needle  affords  still  stronger  atid  more 
striking  evidence  of  this  arrangement  of  the 


•  The  water*  of  the  ocean,  under  the  iufiucnce 
of  tlie  earth's  centrifug-al  force,  are  known  to  be 
elevated  at  tlic  equator.  That  seems  to  be  the 
power  ifhich  obeyed  the  Alniii^hty  fiat :  "  Let  tlie 
waters  under  the  heaven  be  gathered  i^fcthcr.** 
That  appears  to  be  the  power  which  first  CjHbli$hc<l 
and  6tiil  maintaius  the  level  of  the  sea. 
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atmosphere.  From  the  equator  towards  the 
poles,  the  dip  gradually  increases.  Suppose, 
then,  that  the  density  of  the  atmosphere,  at 
every  step  in  the  same  progress  decreases, 
and  we  liave  tho  reason  for  the  increased  dip 
in  the  diminished  density  of  the  atmosphere, 
and  the  diminished  resistance  consequent 
thereon.  The  dip  increases  as  the  resistance 
to  it  diminishes.  And,  further,  the  attrac- 
tive power  seated  in  the  earth,  which  causes 
the  needle  to  dip,  (and  which  seems  to  he 
an  induced  attraction),  combined  with  this 
distribution  of  the  atmosphere,  will  give  to 
the  needle  a  general  polarity.  It  must  ne- 
cessarily point  in  the  direction  were  it  meets 
the  least  resistance.  And,  moreover,  ac- 
cording to  these  views,  there  ought  to  be  a 
complete  terrestrial  circle  in  each  hemis- 
phere, somewhere  short  of  the  terrestrial 
axis  or  pole ;  namely,  in  that  latitude  at 
which  the  earth's  centrifugal  force  ceases  to 
produce  an  accumulative  effect  on  the  at- 
mosphere, throughout  which  circle,  allow- 
ance '  being  -  made  for  local  influences,  the 
magnetic  needle  will  attain  its  greatest  dip, 
and  not  be  confined  to  any  point  or  pole, 
or  small  locality.  And  I  think  I  may  be 
allowed  to  say  there  is  reason  to  suppose 
that  such  a  circle  in  each  hemisphere  does 
exist. 

The  preceding  facts  are  submitted  as  evi- 
dence of  an  atmospherical  accumulation  and 
density  at  the  equator.  Any  proof  of  the 
extreme  intensity  of  solar  light  in  the 
equatorial  regions  is  unnecessary,  that  be- 
ing a  fact  well  known  and  universally  ad- 
mitted. We  have  then,  such  an  arrange- 
ment of  atmosphere  and  solar  light,  as  pro- 
portions the  degree  of  solar  heat,  at  any 
given  point,  to  the  intensity  of  the  light  and 
the  density  of  the  atmosphere  at  that  place; 
and  as  gives  just  such  a  distribution  of  na- 
tural heat,  as,  with  the  exceptions  presented 
by  the  Hymalayas,  is  found  to  exist  Ac- 
cording to  this  theory,  the  heat  would  be 
greater  and  ascend  highest  within  the  tro- 
pics, where  the  light  is  most  intense,  and  the 
atmospheric  accumulation  and  density  are 
greatest;  and  from  thence,  its  elevation 
would  declme  and  its  intensity  decrease,  to- 
wards the  poles.  And  that  is  the  order  we 
find  in  nature.  We  have  the  greatest  heat, 
attaining  the  highest  elevation,  within  the 
tropics ;  which,  with  the  exceptions  referred 
to,  from  thence  gradually  decline  and  de- 
creases in  intensity  towards  the  poles. 

The  anomalies  of  the  Hymalayas  may  be 
perphaps  be  adduced  against  these  views. 
Those  anomalies,  however,  appear  rather  to 
confirm  than  weaken  them.  They  are  of 
that  class  of  exceptions  which  prove  the 
rule.  This  range  of  mountains,  situate  be- 
tween 28"  and  36**  north  latitude,  extends  in 
one  continued  chain  from  67^  to  97**  east 


longitude;  a  distance,  including  sinuosities, 
of  about  2000  miles ;  presenting  throughout 
that  immense  range,  a  barrier  towards  the 
north  of  the  mean  height  of  17,000  feet. 
And  that  is  but  the  average  elevation  of  the 
ridge,  from  which  rise  numerous  lofty  peaks, 
some  of  which  attain  upwards  of  26,000  feet, 
and  but  few  of  them  rise  less  than  20,000 
feet  above  the  level  of  the  sea.  On  some 
parts  of  these  mountains,  the  inferior  line  of 
perpetual  congelation  does  not  descend  lower 
than  17,000  feet  above  the  level  of  the 
sea;  whereas  the  inferior  line  of  per- 
petual congelation  at  the  equator  is  only 
15,500  or  15,700  feet  above  that  level.  But 
the  most  remarkable,  and  to  our  purpose  by 
far  the  most  important  of  those  anomalies  is, 
that  the  heat  and  the  inferior  line  of  per- 
petual congelation  appear  to  attain  a  higher 
elevation  on  the  northern  than  on  tlie  south- 
em  side  of  the  Hymalayas.  At  least  that 
inference  may  be  fairly  drawn  from  the  fact 
which  seems  to  be  well  established,  that  the 
extreme  height  of  cultivation  on  die  south- 
em  slope  of  these  mountains  is  10,000  feet, 
the  height  of  habitation  9,500 ;  while  on  the 
northern  slope  villages  are  found  at  13,000 
feet  and  cultivation  at'  1 3,600  feet  Now  the 
earth's  rotation  and  centrifugal  force  will 
necessarily  cause  and  at  all  times  keep  up 
a  strong  bearing  or  pressure  of  atmosphere 
from  the  poles  towards  the  equator,  which 
coming  in  contact  with  the  immense  bar- 
rier presented  to  it  by  these  mountains,  will 
force  up  and  compress  and  condense  itself 
by  its  own  momentum  against  the  northern 
side,  and  thus  produce  the  existing  ano- 
malies. 

With  regard  to  heat  from  compression  of 
air,  it  is  well  ascertained,  that  the  tempera- 
ture or  action  of  atmospheric  air  is  propor- 
tioned to  its  density ;  increasing  where  the 
density  increases,  and  diminishing  where  it 
diminishes ;  and  that  its  density  is  increased 
by  compression,  whether  the  compression 
be  eflected  by  mechanical  means  or  by  the 
superincumbent  weight  of  the  atmosphere 
itself.  Hence  the  reason  why  the  temper- 
ature or  action  of  tlie  atmosphere  diminishes 
as  we  ascend  from  the  earth's  surface.  Air, 
by  sudden  compression,  is  made  to  ignite 
combustible  substances.  Tlie  temperature 
at  the  bottom  of  deep  mines,  is  greater  than 
at  the  top.  ^e  deeper  the  mine,  the  greater 
the  heat  This,  with  great  deference  I  sub- 
mit, is  caused  by  the  superincumbent  pres- 
sure of  the  column  of  air  which  descends 
the  pit  Proceeding  from  the  poles  to  the 
equator,  the  temperature  of  the  atmosphere 
increases.  Ascending  from  the  earth's  sur- 
face, it  decreases.  We  know  tliat  the  den- 
sity of  the  atmosphere  decreases  as  we  ascend 
from  the  earth's  surface;  and  we  have  seen 
that  it  increases  as  we  approach  the  equator. 
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By  compression,  air  also  gives  light  or 
becomes  light ;  that  is,  it  produces  the  effects 
ascribed  to  light  The  heat  and  light  from 
percussion  are  caused  by.  the  compression 
of  air  in  the  pores  of  the  substances.  All 
solid  substances  immersed  in  air,  become 
thoroughly  saturated  with  air.  The  subtilty 
of  atmospheric  air,  aided  by  the  pressure  of 
its  own  mass,  would  alone  enable  it  to  pene- 
trate and  permeate  all  solid  substances  at 
the  earth's  surface ;  but  in  this  operation  it 
is  materially  assisted  by  the  action  of  light, 
as  the  preceding  experiments  on  light  clearly 
show.  Solid  substances  immetsed  in  water, 
which  is  a  much  less  subtle  fluid  than  air, 
aoon  become  saturated.  Water  will  saturate 
wood,  iron,  stone  and  perhaps  any  other  sub- 
stance permanently  immersed  in  it  It  is 
evident  therefore,  that  the  violent  collision 
of  substances  causes  a  sudden  compression 
of  air  in  the  parts  coming  in  contact ;  which 
is  greater  or  less,  according  to  the  elasticity 
or  flexibility  of  the  substances  used.  Stone 
and  iron  in  collision,  being  hard  and  rig^d 
substances,  give  out  sparks.  The  common 
kinds  of  wood,  being  softer,  do  not  It  is 
difficult  to  give  one  proof  of  these  views 
which  is  desirable,  namely,  the  collision  of 
substances  in  vacuo.  It  is  not  an  easy  matter 
to  maintain  a  vacuum  for  such  a  length  of 
time  as  to  allow  an  experiment  like  this  to 
be  properly  made.  In  order  to  try  the  ex- 
periment satfsfactorily,  the  substances  to  be 
struck  should  lay  in  vacuo  for  some  time 
before  the  collision,  in  order  to  extract,  as 
far  as  possible,  the  air  out  of  them.  Another 
and  a  better  proof,  is  to  strike  the  substances 
in  water,  which  not  only  displaces  the  air 
firom  the  outward  surface ;  but  in  some  de- 
gree follows  it  into  its  retreats,  the  pores  of 
the  substances,  and  drives  it  out  This  will 
give  convincing  evidence,  that  neither  light 
nor  heat  can  be  obtained  by  percussion  in 
the  absence  of  air. 

Heat  from  friction  also  is  caused  by  the 
compression  of  air  in  the  pores  of  solid  sub- 
stances ;  the  compression  being  effected  by 
the  action  of  the  substances  in  air.  The 
ailes  of  machinery  would  not  heat  if  the  air 
could  be  excluded  from  them.  Perhaps, 
the  nearest  approach  to  a  perfect  exclusion, 
is  to  make  them  run  in  liquids.  By  friction 
in  air,  substances  may  be  heated  red  hot ; 
but  they  can  neither  be  heated  red  hot,  nor 
heated  in  any  considerable  degree,  nor,  I 
think,  heated  at  aU  in  water  by  friction,  be- 
cause the  air  is  excluded  from  them. 

In  the  case  of  friction,  the  compression  of 
the  air  commences  in  the  superficial  pores, 
and  is  gradually  extended  throughout  the 
mass.  But  there  is  a  case  of  heat  from  com- 
pression of  air,  in  which  the  compression 
and  heat  commence  in  the  interior  of  the 
mbstance,  and  the  heat  comes  principally  if 


not  wholly  from  the  inside,  that  is,  out  of 
the  mass  of  the  substance.  This  is  the  case 
when  a  piece  of  iron  is  hammered  until  it  is 
hot  The  iron  being  saturated  with  air,  the 
air  in  the  iron  is  compressed  by  the  com- 
pression of  the  iron,  effected  by  the  ham- 
mering ;  and  hence  the  heat  Of  this  kind, 
was  the  heat  Count  Rumford  obtained  by 
boring  cannon  in  water,  if  indeed  the  heat 
he  obtained  did  come  from  the  boring ;  that  is, 
from  the  shaving  or  cutting  of  the  iron  ;  but 
from  the  length  of  time  occupied  in  that  ex- 
periment, (two  hours  and  a  half  if  my  me- 
mory be  correct,)  and  the  degree  of  heat 
obtained,  (boiling  heat)  it  is  possible  that 
some  portion  of  that  heat  might  be  caused 
by  the  action  of  that  part  of  the  machinery 
which  was  out  of  the  water,  and  be  commu- 
nicated from  thence  to  the  water.  The 
boring  of  cannon,  however,  is  an  operation 
requiring  great  force,  and  possibly  the  heat 
might  arise  from  the  compression  of  air  in 
the  iron,  effected  by  the  shaving  or  cutting. 

From  this  kind  of  heat,  the  illustrious 
Newton  might  come  to  the  conclusion,  that 
heat  consists  in  the  internal  motion  of  the 
particles  of  bodies.  There  is  an  intenial 
motion  in  bodies  when  they  emit  or  give  out 
heat,  either  from  compression  or  from  any 
other  cause.  It  is  the  motion  of  the  air 
within  them ;  which  more  or  less  communi- 
cates itself  to  the  particles,  and  so  the  par- 
ticles may  be  said  to  move,  and  the  effect 
might  be  ascribed  to  their  motion,  if  ence 
too,  as  well  as  from  other  sources  that  emi- 
nent philosopher,  Dr.  Black,  might  conceive 
his  theory  of  latent  heat  He  supposed,  the 
existence  of  somethin}<  in  bodies,  which  un- 
der some  circumstances  was  evolved,  or  set 
free,  and  produced  the  effects  ascribed  to 
heat;  and  which  he  called  latent  heat. 

The  heat  in  many,  if  not  in  all  cases  of 
spontaneous  combustion,  seems  to  arise  from 
the  compression  of  air;  the  compression 
being  effected  by  subsidence  and  the  con- 
tracdle  and  accretive  properties  of  the  sub- 
stances. 

The  light  arising?  from  percussion  and 
friction  also  affords  evidence,  that  atmo- 
spheric air,  under  some  of  the  many  modi- 
fications of  which  it  is  susceptible,  becomes 
light  The  radiation  of  atmospheric  air, 
always  produces  more  or  less  of  the  effects 
ascribed  to  heat;  and  if  the  action  be  strong 
enough,  it  also  produces  the  effects  ascribed 
to  light ;  that  is,  it  makes  things  appear,  or 
becomes  the  medium  whereby  they  appear. 
Electrical  light,  and  all  artificial  lights,  are 
but  modifications  of  atmospheric  air.  And  all 
electrical  effects  appear  to  be  produced,  prin- 
cipally if  not  wholly  by  the  action  of  the 
atmosphere. 

I  fear  to  trespass  further  on  your  valuable 
columns,  or  the  sea  and  land  breezes  which  in 
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these  latitudes  prevail  in  the  summer  season, 
the  east  passage  winds  and  the  monsoons 
may  all  be  accounted  for,  and  I  think,  satis- 
factorily explained,  on  the  principles  laid 
down  in  tliis  paper. 

I  am,  Sir,  your's  with  much  respect, 

W. 


ABSTRACTS  OF  SPECIFIC AlTIONS  OF   ENGLISH 

patents  reckntly  enrolled. 

William  Bedford,  op  Hinckley,  Leices- 
TERsiiiRc,  Frame-work  Knitter, /or  c«?r- 
tain  improvements  in  machinery  employed  in 
manufacturing  hosiery  goodSy  or  what  is  com- 
moultf  called  **  Fravie-work  Knitting.'*  Petty 
Bag'Officc,  March  17,  1841. 

A  bar  extending  horizontally  through  the 
machine,  and  connecting  the  front  pair  of 
standards  together,  is  called  the  main  bar,  in 
front  of  which  a  presser  bar  is  fastened  by 
screws.  A  series  of  barbed  needles  of  the 
usual  form,  set  in  leads,  are  mounted  upon 
a  horizontal  bar,  attached  to  two  end  trucks, 
which  rim  to  and  fro  upon  bed  plates,  con- 
stituting a  carriage,  by  which  the  needles 
advance  or  recede. 

A  series  of  jacks  are  mounted  on  a  ful- 
crum rod,  in  a  comb  fixed  on  the  stationary 
jack-bar,  which  is  supported  upon  transverse 
bars  connected  to  the  back  and  front  stand- 
ards. From  each  of  these  jacks  a  "  sinker"  is 
pendant  A  number  of  thin  curved  metal 
plates,  which  the  patentee  calls  "  dividers," 
are  fixed  to  a  bar  which  is  screwed  to  the 
main  bar  between  it  and  the  presser  bar; 
these  "  dividers"  are  employed  in  lieu  of 
tlie  lead  sinkers  usually  employed.  The 
thread  is  wound  upon  «  bobbin  placed  con- 
veniently above  the  machine,  from  whence  it 
is  led  off  by  a  carrier,  which  traverses  in  the 
front  of  the  machine. 

The  use  of  the  presser  bar,  is  to  close  the 
heads  into  tlie  eyes  of  the  needles  while  reced- 
ing, which  is  effected  by  the  needle  carriage 
rising  at  the  proper  time  over  a  small  ele- 
vation on  the  bed  plate:  by  which  means 
the  heads  of  the  needles  are  brought  up 
against  the  under  edge  of  the  presser  bar. 
In  the  receding  movement  of  the  needles, 
while  their  beards  are  held  down  by  the 
presser  bar,  the  stitches  of  the  preceding 
work  are  slid  over  the  depressed  beards,  and 
by  the  time  the  needle  carriage  has  reached 
its  farthest  receding  point,  the  stitches  have 
been  drawn  over  the  heads  of  the  needles, 
and  made  to  embrace  the  loops  under  the 
beards  in  the  heads  of  the  needles,  and  thus 
to  form  of  these  loops  a  new  series  of  stitches, 
or  nnge  of  work. 

William  Cooper,  op  Latham,  Suf- 
folk, Iron-founder, /or  anitnprovid  tne- 


thod  of  constructing  thrasMng^machines,  and 
other  agricultural  instruments.  Enrolment 
Ofilce,  March  21,  1841. 

These  improvements,  if  such  they  be,  con- 
sist in  the  application  of  a  lever  and  cranks 
to  give  motion  to  thrashing-machines,  chaff- 
cutters,  and  mill-stones. 

The  thrashing  part  of  the  machine  is  con- 
structed in  the  usual  manner;  but  to  one 
end  of  the  shaft  which  carries  the  beaters,  is 
attached  a  pinion,  driven  by  a  drum- wheel 
fixed  on  an  axis  that  extends  through  the 
machine,  having  at  its  other  end  a  fly-whceL 
The  fly-wheel  and  drum  have  each  a  dip  or 
crank,  which  are  connected  by  levers  to  a 
horizontal  beam  above  the  macliine ;  the 
cranks  are  opposite  to  each  other,  so  that 
while  one  is  up  the  other  is  down.  The 
levers  being  pressed  upon  by  men,  or  acted 
upon  by  horses,  communicate  motion  to  the 
cranks  and  drum- wheel,  and  thereby  to  the 
machinery  to  be  driven. 

The  claim  is,  1.  As  an  improvement  in 
the  thrashing-machine,  the  application  of 
the  lever  to  the  drums  and  fly-wheels  (whe- 
ther worked  by  horses  or  by  men)  so  as  to 
set  the  beaters  in  motion  by  the  power  de- 
rived from  the  lever. 

2.  As  an  improvement  in  the  chaff- cutting 
macliine,  the  above  mentioned  application 
of  the  lever,  so  as  to  set  in  motion  the  wheel 
on  which  the  knives  are  fixed. 

3.  As  an  improvement  in  the  mealing- 
mill,  the  above  mentioned  application  of  the 
lever,  so  as  to  set  the  mill-stones  in  motion. 

Samuel  Draper,  late  op  Nottingham, 
NOW  op  Tiverton,  Devon,  Lace  Manu- 
facturer, for  improvements  in  the  manufaC" 
ture  of  ornamented  twist  lace  and  looped  fa^ 
brics.    Enrolment  Ofliice,  March  21,  1841. 

These  improvements  are,  first,  in  the 
means  of  working  the  warp  threads  of  twist 
lace  machinery  in  order  to  their  each  being 
independent  of  the  others,  and  that  the  man- 
ner of  working  each  warp  thread  may  be 
governed  by  suitable  pattern  surfaces.  In 
the  machine  for  this  purpose,  four  warp 
thread  bar)  are  used ;  two  to  work  the  front, 
and  two  to  work  the  back  warp  threads. 
Tliese  threads  are  selected  by  the  following 
contrivance:  they  pass  through  what  are 
termed  beads,  placed  horizontally,  to  each 
of  which  two  threads  are  affixed ;  one  of  the 
threads  passes  over  a  bar  and  terminates  in 
a  weight,  the  other  passes  through  a  stay, 
and  terminates  in  a  sliding  bolt.  This  bolt 
passes  through  holes  in  a  plate,  and  rests  on 
the  pattern  surface  of  the  Jacquard  cylinder. 
There  are  the  same  number  of  beads  as  of 
warp  threads,  the  front  and  back  warp  threads 
passing  alternately  through  succeeding  beads. 
By  the  rising  or  falling  of  the  sliding  bolts 
on  the  elevating  or  depression  of  the  pat- 
tern surface  of  the  Jacquard  cylinder,  the 
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beads,  and  by  tbem  the  warp  threads,  are 
actuated. 

2.  A  mode  of  working  Uie  warp  threads 
of  warp  lace  machinery  by  applying  two 
warp  threads  to  each  needle,  when  the  same 
are  caused  to  leap  on  to  the  needles  by  in- 
dependent instruments,  each  governed  in  its 
movement  by  proper  pattern  surfaces.  This  ' 
is  an  improvement  on  warp  lace  machinery 
as  formerly  patented  in  1837  by  the  present 
patentee.  The  lever  guides  have  each  two 
eyes,  or  openings,  through  which  the  threads 
pass,  and  which  they  lap  on  two  different 
needles,  by  which  means  two  threads  are 
lapped  on  each  needle. 

S.  A  mode  of  moving  the  warp  threads  of 
warp  lace  machinery  in  order  to  the  warp 
threads  being  more  conveniently  governed  in 
their  movements  and  separately  selected  and 
varied  in  their  manner  of  leaping  from  time 
to  time  on  the  needles  by  means  of  suitable 
pattern  surfaces. 

This  apparatus  is  very  similar  to  that  first 
described,  for  working  the  warp  threads  of 
tmst  lace  machinery,  and  consists  of  a  series 
of  beads,  placed  vertically,  one  to  each 
needle;  the  beads  are  attached  to  small 
weights  and  to  sliding  bolts  to  be  acted  on  by 
the  pattern  surfaces.  The  threads  are  lapped 
by  a  "lapping  point  bar,"  having  a  row  of 
cranked  points  equal  in  number  to  the  spaces 
between  the  needles,  by  means  of  which  the 
warp  threads  are  held  right  for  lapping. 

Lastly,  to  an  improvement  of  his  former 
invention  relating  to  warp  lace  machinery 
(patent  of  1837),  in  which  independent  guides 
were  caused  to  work,  by  being  selected  by 
pattern  surfaces,  and  each  guide  worked  with 
a  single  warp  thread,  lapping  on  two  needles ; 
hut  in  this  instance  the  threads,  when  lapped 
on  the  two  needles,  are  pressed  and  looped 
upon  only  one,  for  which  purpose  the  paten- 
tee applies  a  point — bar  having  as  many  points 
as  there  are  spaces  between  the  needles.  This 
point — bar  is  suspended  so  as  to  work  up  and 
down  with  the  sinker  frame ;  but  in  addition 
to  this  movement  it  has  a  cam,  to  lift  the 
points  out  of  the  needles  when  the  lapping 
is  taking  place,  and  to  allow  the  points  to 
descend  when  the  lapping  has  been  per- 
formed, by  which  means  the  thread  lapped 
across  the  two  needles  will  not  be  passed 
under  the  beards  of  both,  but  only  under  that 
of  one  needle. 

The  claim  is,  1.  The  mode  of  actuating 
the  warp  thread  of  twist  lace  machinery. 
2.  The  mode  of  applying  two  warp  threads 
to  each  needle  by  means  of  independent  in- 
struments. S.  The  mode  of  actuating  the 
warp  threads  of  warp  lace  machinery  by  in- 
dependent instruments  and  apparatus.  4. 
The  mode  of  working  with  single  threads  to 
each  of  the  needles  by  means  of  indepen- 
dent instruments,  worked  by  pattern  sur- 


faces, when  lapping  on  two  needles,  by  caus- 
ing the  thread  so  lapped  on  any  two  needles 
to  pass  only  under  the  beard  of  one  needle. 

James  Lee  Hannah,  Doctor  of  Med- 
icine, OF  Brighton,  for^m  imoroocTnent  or 
improvementi  in  fire-escapet.  Rolls  Chapel 
Office,  March  23,  184L 

We  have  searched  this  specification, 
(which  occupies  twelve  skins  of  parchment), 
without  being  able  to  discover  either  "  im- 
provement or  improvements."  The  patentee 
sUtes  that  the  fire-escape  in  its  whole,  and 
in  its  component  parts,  is  applicable  to  other 
purposes  besides  rescuing  persons  and  things- 
from  fire.  We  must  beg  leave  to  doubt  its 
application  to  any  useful  purpose.  It  is 
composed  of  a  ladder  formed  of  a  multitude 
of  sections,  some  ten  feet,  and  others  5  feet 
long— an  elevator— a  lifter— a  remover— a 
safety  box — revolving  poles — wheels — ropes 
and  blocks  and  pulleys.  The  sections  are  all 
capable  of  being-  united  into  one  ladder, 
with  parallel  sides  16J  inches  apart.  The 
spokes  are  to  be  of  the  best  oak  turned,  the 
sides  of  the  ladder  of  the  best  yellow  deal  or 
other  suitable  wood,  4  in.  by  2^  inches.  The 
spokes  are  about  9  inches  apart  To  the  ex- 
treme ends  of  all  the  sections,  where  one 
butts  against  the  other,  a  flat  piece  of  slieet 
iron  is  applied,  called  the  end  plate;  the 
sections  are  conected  to  each  other  by  means 
of  plate-bohs,  eye-bolts,  screw-bolts,  eye- 
bolt-plates,  and  screw-bolt-plates.  The  lad- 
der is  composed  of  3  ten  feet,  and  6  five  feet 
sections,  so  as  to  be  capable  of  reaching, 
when  joined  up,  to  60  feet.  The  top-joint 
or  section  of  the  ladder  is  fitted  with  wheels, 
in  order  to  pass  over  any  slight  obstruction 
in  the  ascent,  but  where  balconies,  veran- 
dahs, and  such  like  impediments  occur, 
they  are  to  be  broken  down  !  None  but  the 
most  skilful  men  are  to  be  employed  to 
apply  this  escape,  and  tliey  are  to  be  well 
trained.  They  must  also  be  strong  as  well 
as  skilful  men,  the  ladders  weighing  upwards 
of  4  cwt,  without  the  appendages.  The  claim 
is.  L  To  the  manner  of  connecting  to- 
gether the  sections  or  portions  of  the  ladder^ 
2.  To  the  application  of  the  remover.  3.  To 
the  application  of  the  elevator.  4.  To  the 
application  of  the  revolving  poles.  5,  To  the 
application  of  the  safety  box. 

The  exact  size  of  every  screw,  bolt,  hole, 
plate,  &c.,  throughout  tlie  apparatus,  is 
given  with  the  greatest  minuteness,  but  any 
thing  so  palpably  absurd  as  the  whole  thing 
could  hardly  at  this  time  have  been  im- 
agined ;  there  is  not  a  single  novelty  in  any  one 
part,  while  the  complication  and  cumber- 
some charaeter  of  the  apparatus  would  assign 
it  to  the  period  of  the  James*  or  the  Charles'. 

Pierre  Erard,  op  Great  Marlboro*- 
8TREET,  for  improvements  in  pianofortes.  — 
Enrolment  Ofiice,  March  23, 184L 
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These  improvements  are  various,  and  may 
be  applied  either  to  upright  or  horizontal 
piano>fortes.  The  first  is  an  improved  ac- 
tion, for  upright  piano-fortes ;  an  interme- 
diate lever  is  introduced  hetween  the  key 
and  the  hammer,  as  described  in  specifica- 
tion of  the  original  patent  of  December, 
1821,  which  patent  was  extended  in  De- 
cember 1835.  Upon  this  intermediate  lever 
a  sticker  is  mounted,  and  there  is  a  regu- 
lating screw  in  front  of  the  action,  to  effect 
the  escapement  of  the  *end  of  the  sticker 
from  under  the  hammer,  when  the  other  end 
comes  up,  which  being  placed  in  front  of  the 
action,  is  very  easily  got  at,  and  admits  of 
being  duly  regulated  without  taking  the  action 
of  the  instrument  out  of  the  case,  as  is  neces- 
sary in  the  ordinary  construction.  Behind 
the  centre  of  the  intermediate  lever,  it  is 
prolonged  upwards  to  form  a  short  elbow 
«  lever  arm  which  acts  against  the  lower  end 
of  a  damper,  which  is  fixed  in  its  centre  of 
motion,  and  that  centre  is  sustained  by  the 
hammer  rail  properly  shaped  to  receive  it 
The  upper  end  of  the  damper  acts  on  tlie 
strings  by  means  of  a  spring.  This  new 
contrivance,  in  deriving  the  motion  of  the 
damper  from  tlie  short  arm  of  tlie  intenne- 
diate  lever  possesses  an  advantage  over  the 
former  mode  of  actuating  it  by  the  long  end 
of  that  lever,  proportionate  to  the  difference 
of  the  length  from  one  centre  to  the  other. 

A  long  bar  of  metal  extends  horizontally 
^  across  the  row  of  dampers,  and  is  sus- 
pended on  hinge  joints,  being  so  contrived 
as  to  act  against  the  lower  ends  of  the 
dampers,  in  order  to  take  off  their  upper 
ends  from  the  strings  at  pleasure,  by  means 
of  a  pedal,  in  order  to  effect  the/or/«.  The 
mode  of  arranging  the  dampers  when  the 
strings  are  placed  obliquely  in  the  instru- 
ment, is  shown. 

In  pianofortes  having  the  strings  placed 
vertically,  both  the  damper  and  hammer  to 
each  note  must  range  in  the  same  vertical 
line,  which  in  such  cases  is  the  centre  line 
of  the  strings  for  that  note ;  the  dampers  in 
that  case  being  upright,  and  their  heads 
ranging  immediately  under  the  hammer 
heads.  An  improved  mode  of  strenfrthen- 
iug  and  consolidating  the  action  frame  is 
described  at  length. 

An  improved  mode  of  constructing  the 
centre-pins  for  the  keys,  is  as  follows: — 
The  lower  part  of  the  pin  which  screws  into 
the  key-bed,  and  stands  up  therefrom,  is 
formed  into  a  ball,  and  a  cup  or  socket  to 
correspond  is  formed  in  the  wood  of  the  key 
on  its  underside.  The  ball  is  formed  true 
by  turning  it  in  a  lathe ;  the  socket  is  made 
with  a  bit,  of  a  suitable  size  and  £onn. 
On  the  top  of  the  hemisphere,  an  oval 
shaped  pin  staiuls  up  to  fit  into  the  mortice 
through  the  key,  in  order  to  keep  the  key 


laterally  in  place  on  the  hemisphere.  The 
inside  of  this  mortice  is  lined  with  thin  cloth, 
or  other  soft  substance,  and  when  so  lined, 
the  mortice  is  a  little  wider  than  the  least 
breadth  of  the  oval  pin,  but  rather  narrower 
than  its  greatest  breadth,  in  order  that  the 
oval  pin  being  turned  round  a  little  way  be 
brought  exactly  to  fill  up  the  width  of  the 
lined  mortice,  so  as  to  make  the  motion 
of  the '  key  sufficiently  steady  to  prevent 
rattling. 

In  like  manner,  in  order  more  effectually 
to  prevent  such  defect  of  rattling,  oval  pins 
are  also  applied  for  the  guide  pins  in  front 
of  each  of  the  keys,  which  stand  up  from  the 
key  bed. 

A  new  and  improved  action  for  pianofortes 
of  a  horizontal  construction  is  next  described, 
applicable  to  grand  and  semi-grand,  as  well 
as  to  square  pianofortes.  It  takes  up  less 
room  in  height  than  the  conmion  grand  ac- 
tion, or  than  the  grand  action  which  formed 
part  of  the  patent  of  1821.  The  merits  of 
this  action  dbnsist  in  the  employment  of  the 
intermediate  lever  and  elbow  sticker  as  first 
described. 

This  is  followed  by  an  improved  metliod 
of  applying  the  metal  plate  which  carries  the 
hitch-pins  for  the  ends  of  the  strings  or 
wires  of  pianofortes  in  general.  A  number 
of  metal  brackets  are  screwed  on  to  the  wood 
frame  of  the  instrument,  in  order  to  sustain 
the  string  metal  plate,  which  is  fastened  to 
them  instead  of  to  the  wood ;  these  brackets 
being  made  sufficiently  strong  to  prevent 
the  metal  plate  from  tilting  over,  and  bend- 
ing tlie  wood  by  the  great  strain  of  the 
.  strings,  the  ends  of  which  are  hitched  on 
hitch  -pins  fixed  in  the  string  plate. 

The  next  is  an  improved  form  of  stand  or 
supporting  legs,  applicable  to  all  pianofortes 
which  stand  horizontally,^  and  especially  to 
those  which  rest  with  four  feet  on  the  floor. 
These  legs  consist  of  two  scroll  pieces  which, 
when  put  together,  resemble  b  letter  X  laid 
sideways,  thus —  H  .  The  lower  ends  of 
two  of  the  feet  rest  upon  the  floor,  while  the 
upper  ones  support  one  end  of  tlie  instru- 
ment ;  the  other  end  being  supported  by  a 
similar  pair  of  such  parts. 

The  two  pieces  of  each  pair  are  united  to- 
gether by  a  centre  joint,  so  that  all  four  of 
the  feet  will  bear  equally  upon  the  floor, 
and  tliereby  equally  sustain  the  weight  of 
the  instrument,  whatever  may  be  the  un- 
evenness  of  the  floor.  The  centre  joint  by 
which  the  two  pieces  are  united,  is  formed 
by  two  metal  plates  inlaid  laterally  into  the 
substance  of  the  upper  and  lower  parts  of  tho 
frame  at  each  side  thereof,  and  are  strongly 
fastened  to  the  lower  part  by  screws ;  through 
the  two  plates  a  long  screw-pin  passes,  its 
head  being  sunk  flush  into  the  outermost  of 
the  metal  plates :  the  other  end  of  the  screw 
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enters  and  screws  into  the  end  of  a  long 
horizontal  rail,  extending  under  the  whole 
length  of  the  pianoforte,  to  connect  the  two 
ends  of  the  frame  together,  and  make  a  firm 
stand.  This  rail  also  serves  to  steady  a  lyre 
or  frame,  which  sustains  the  centre  of  mo- 
tion for  the  pedal. 

The  claim  is,  1.  The  sticker  or  elbow  lever 
as  applied  to  the  action  of  upright  piano- 
fortes, being  mounted  on  the  intermediate 
lever,  togetlier  with  the  regulating  screw, 
and  the  rail  by  which  it  is  supported,  in 
order  to  effect  the  escapement  of  the  lever 
from  under  the  hammer. 

2.  The  damper,  as  constnicted  and  ap- 
plied, to  be  actuated  by  the  short  end  of  the 
intennediate  lever,  which  end  is  at  the  oppo- 
site side  of  the  centre  of  that  lever,  to  that 
end  thereof  which  carries  the  other  or  elbow 
lever. 

3.  The  construction  and  application  of  the 
plate  and  crank,  for  removing  these  newly 
contrived  dampers  from  acting  on  the  strings. 

4.  The  metal  connecting  plated  for  unit- 
ing the  several  horizontal  rails  of  the  action 
frame  together,  and  the  projections  for  unit- 
ing with  the  key  bed.  These  four  improve- 
ments being  applicable  to  upright  piano- 
fortes, whether  the  wires  range  vertically  or 
obliquely. 

5.  The  ball  and  socket  centre  of  motion 
for  the  finger  keys,  and  with  the  lining  of 
the  mortice  through  the  key,  and  the  oval- 
shaped  pin  applied  on  the  top  of  the  same 
centre  ball,  in  order  to  fix  that  lined  mortice 
as  it  wears  wider ;  likewise  the  lining  of  the 
hole  at  the  front  end  of  the  key,  which  im- 
provement, though  simple,  will  be  found  of 
great  importance.  Because  pianoforte  keys 
constructed  in  the  improved  manner,  will 
last  much  longer  without  requiring  repair, 
to  remedy  the  very  unpleasant  defect  of 
rattling. 

6.  The  application  and  combination  of 
the  different  parts  of  the  action,  formed  by 
so  combining  those  parts  as  a  portion  of  the 
present  invention. 

7.  The  new  brackets  and  mode  of  fixing 
the  metal  string-plate  on  the  wood  work  of 
pianofortes,  whether  standing  upright  or  ho- 
rizontally. 

8.  The  new  frame  for  supporting  hori- 
zontal square  pianofortes,  and  obtaining  an 
equal  support  by  all  their  four  feet,  notwith- 
standing nnevenness  in  the  floor  on  which 
they  stand,  or  want  of  flatness  in  the  instru- 
uient, 

Alexander  Dean  and  Evan  Evans, 
OP  Birmingham,  Millwrights,  ftjr  cer- 
tain improvemenU  in  mills  for  reducing  grain 
and  other  substances  to  a  pulverised  state,  and 
in  the  apparatus  for  dressing  or  bolting  pul- 
verised substances.  Rolls  Chapel  Office, 
March  24,  1841. 


The  nature  of  these  improvements,  which 
are  most  elaborately  particularised  at  great 
length,  and  illustrated  by  eighteen  sheets  of 
drawings,  are  very  well  epitomised  in  the 
following  claims. 

We  claim,  firstly,  the  method  of  con- 
structing grinding  surfaces  on  plates,  with  a 
plain  or  smooth  portion  in  addition  to  the 
usual  or  grinding  surface  of  the  plate ;  the 
use  of  this  plain  part  surrounding  the  grind- 
ing part  is  to  prevent  injury  to  the  grinding 
surfaces  of  the  plates  by  their  being  set  too 
close  together,  and  this  plain  portion  of  the 
grinding  plate  serves  also  to  rub  and  com- 
minute the  substances  which  have^ot  been 
sufficiently  ground.  We  also  claim  the  ex- 
clusive use  of  grinding  surfaces  or  plates 
formed  of  earthenware  or  porcelain,  but  we 
prefer  the  grinding  surfaces  or  plates  formed 
from  similar  materials  to  those  used  in  fa- 
bricating the  mortars  well  known  as  Wedge- 
wood*B  mortars,  and  which  are  in  common 
use ;  the  peculiar  combination  of  materials 
of  which  tlie  Berlin  ware  is  composed,  also 
answers  extremely  well  when  formed  into 
grinding  surfaces.  And  we  claim  the  ex- 
clusive use  of  grinding  plates  formed  from 
such  like  materials.  Metal  grinding  plates 
oxydise  and  then  give  a  bad  colour  to  those 
substances  which  are  ground  between  tliem, 
they  are  therefore  not  adapted  to  grind  salts 
which  deliquesce,  or  loaf  sugar  ;  while  the 
plates  formed  from  the  porcelain  earths  are 
not  acted  upon  chemically,  and  have  suffi- 
cient strength  of  cohesion  to  withstand  the 
operation  of  grinding.  We  claim  the  em- 
ployment of  such  materials  in  constructing 
large  or  small  stones  in  lieu  of  French 
burrs. 

And,  secondly,  we  claim  as  our  improve- 
ments in  apparatus  for  dressing  or  bolting 
pulverised  substances  the  use  of  a  spiral 
brush,  which,  while  it  forces  the  pulverised 
substance  through  the  interstices  of  the 
wire  gauze  trough  in  which  it  works,  at  the 
same  time  conveys  or  forces  the  substance 
to  be  dressed  or  bolted  over  the  upper  sur- 
face of  the  wire  gauze  trough,  or  forces  it 
through  the  interstices  of  the  gauze,  thus 
obviating  the  necessity  of  placing  the  bolt- 
ing or  dressing  apparatus  in  an  inclined  po- 
sition. 

We  claim  the  dressing  and  bolting  ap- 
paratus constructed  with  a  spiral  brush, 
whether  in  combination  with  a  mill,  or  used 
as  a  separate  apparatus. 

Thomas  Muir  and  John  Gibson,  of 
Glasgow,  Silk  Manufacturers,  for  im- 
provements in  cleaning  silk,  and  other  fibrous 
substances.  Enrolment  Office,  March  24, 
1841. 

These  improvements  relate  to  the  clean- 
ing of  sUk  waste,  more  particularly  that 
known  in  the  trade  as  **  foul  silk  waste," 
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after  it  has  been  converted  into  the  form  of 
sliver  or  rove,  and  reeled  into  hanks ;  the 
Toyc  being  preferred.  This,  when>reeled  into 
hanks,  is  immersed  in  water  until  it  is  com- 
pletely saturated ;  the  hanks  are  then  well 
wrung,  which  is  most  conveniently  perform- 
ed by  means  of  an  apparatus  used  by  dyers, 
called  a  "wringing  post."  This  post  has 
an  arm  or  arms  fixed  to  it,  on  which  the 
hank  or  hanks  are  hung,  and  the  operator  by 
means  of  an  instrument  called  the  wringing 
pin,  can  easily  give  the  silk  the  requisite  de- 
gree of  wringing,  which  should  be  continued 
until  the  water  ceases  to  run  from  it 

The  hanks  are  then  to  be  well  scutched  by 
xneans  of  the  same  apparatus.  Tliis  satura- 
tion of  the  silk  with  water,  together  with  the 
wringing,  has  the  effect  of  making  the  finer 
fibres  of  silk  adhere  to  each  olher  more 
closely,  while  .the  scutching,  without  dis- 
turbing the  natural  adhesiveness  of  the  fine 
fibres,  throws  out,  or  partially  detaches,  the 
nibs  and  the  coarse  and  unequal  filaments  of 
silk  from  the  body  of  fine  fibres  of  which  the 
rove  is  principally  composed.  The  silk  waste 
is  next  diied  and  wonna  on  bobbins  ready  for 
the  subse<juent  process.  By  thus  submitting 
silk  waste  to  the  preliminary  process  of  wet- 
Mng,  wringing,  and  scutching,  it  is  put  into 
a  form  by  which  is  materially  facilitated  the 
operation  of  the  machinery  to  which  it  is 
next  to  be  submitted.  The  rove  is  some- 
times submitted  to*the  succeeding  operation 
in  the  wet  state,  although  it  is  stated  that  in 
most  cases  it  is  preferable  to  do  so  after  it 
has  been  dried.  The  same  preliminary  pro- 
cesses arc  also  applicable  to  slivers  and 
Tovings  made  from  silk  waste  combined  with 
wool,  fiax,  or  hemp. 

The  bobbin  containing  the  silk  thus  pre- 
pared, is  placed  on  the  delivery  spindle  of 
the  cleaning  machine.  In  a  groove  upon  a 
flange  of  this  spindle,  a  cord  is  placed  fixed 
at  one  end,  and  having  a  weight  attached  to 
the  other,  so  as  to  regulate  the  resistance  to 
the  revolving  of  the  bobbin ;  this  cord  is 
called  a' tempering  band.  From  this  bobbin 
the  rove  is  wound  on  to  the  taking  up  roller, 
passing  in  its  progress  a  revolving  cylinder 
covered  on  its  surface  with  cards,  which 
effects  the  cleaning  of  the  rove.  The  cards 
are  kept  continually  in  a  clean  state  by  a 
"  stripper." 

The  form  of  cards  said  to  be  best  for  cover- 
ing the  cylinder  for  this  purpose,  is  that 
termed  fillet,  from  an  inch  to  an  inch  and  a 
half  w^ide,  and  the  teeth  made  of  "  sectorial 
wire  from  No.  19  x  2.3.  Instead  of  using 
the  carded  roller,  a  cylinder  with  a  series  of 
spiral  blades  round  its  circumference,  may 
be  employed  in  connection  with  a  straight- 
edge, similar  to  a  shearing  machine.  But 
in  this  case,  instead  of  dragging  out  the  pro- 
truding ox  unequal  parts  of  the  roving,  they 


wUl  be  cut  out  The  patentees  give  a  de- 
cided preference  to  the  carded  roller  for  the 
purpose.  They  do  not  confine  themselves  to 
any  precise  arrangement  of  machinery,  so 
long  as  the  general  character  of  their  inven- 
tion is  retained,  but  claim  the  mode  herein, 
described  of  cleaning  silk  waste,  and  silk 
waste  combined  with  wool,  or  hemp,  or  flax. 

JoBN  Johnston,  of  Glasgow,  Gentle- 
man, for  a  new  metJtod  (by  means  of  machi-' 
fiery)  qf  cueertaining  the  velocity  of  a  space 
passed  through  by  ships,  vessels,  carriages^ 
and  other  means  of  locomotion,  part  qf  which 
is  also  applicable  to  the  measurement  of  time* 
Enrolment  Office,  March  24,  1841. 

This  new  method  consists  in  the  appli- 
cation of  a  suspended  weight  or  secondary 
governor,  to  the  lever  or  balance  immedi- 
ately connected  with  a  watch  escapement,  oc 
to  the  balance  of  a  chronometer,  so  that  this 
weight,  by  means  of  locomotion,  may  in- 
crease the  number  of  the  vibrations.  Two 
weights  are  suspended  freely  upon  pivots, 
a  short  distance  from  each  other,  from  which 
rise  two  perpendicular  rods ;  a  smaller  single 
weight  is  supported  between  the  two  up- 
right rods,  by  slight  hair  springs.  The  use 
of  the  two  larger  weights  is  to  support  the 
central  or  principal  weight,  and  also  to 
maintain  its  power  upon  the  watch  or  chro- 
nometer Muring  any  disturbing  movement 
in  the  locomotive  body  to  which  it  may  be 
attached. 

In  applying  this  suspended  weight  to  a 
watch  or  chronometer,  the  balance  thereof 
must  be  neither  of  too  large,  nor  too  small  a 
compass.  In  attaching  the  weight,  it  must 
be  fitted  to  the  balance  exactly,  so  that  it 
will  influence  the  going  and  returning  of  the 
balance  equally.  The  effect  of  this  sus- 
pended weight,  by  the  natural  resistance  of 
any  body  to  motion,  will  be,  that  the  rate  of 
the  watch  or  chronometer  will  be  accelerated 
in  some  definite  degree,  according  to  the 
velocity  of  the  moving  body  or  vehicle. 
Thus  if  an  increased  rate  of  2  seconds  is 
gained  for  one  ,mile,  in  respect  of  proper 
mean  time,  4  seconds  will  be  gained  by  2 
miles ;  or  if  4  seconds  is  gained  by  onenuley 
8  will  be  gained  by  2  miles,  and  so  on. 

A  watch  showing  proper  time  must  also 
be  used  in  conjunction  with  the  above,,  so 
that  the  minutes  and  seconds  gained  over 
proper  time  by  it,  may  be  known.  This 
may  be  a  new  and  useful  invention,  but  we 
confess  it  passes  our  comprehension. 

William  Hirst,  of  Leeds,  Clothier^ 
for  improvements  in  the  mant^facture  of  woollen 
cloth,  and  cloth  made  from  wool  and  other 
materials.  Enrolment  Office,  March  24, 
1841. 

These  improvements  relate  to  certain 
modes  of  fulling  and  milling  cloth  made  of 
wool,  or  wool  combined  with  other  fibroits 
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materials,  which  will  felt-tog^ther,  or  not 
prejudicially  inter tere  with  the  felting  pro- 
perties of  wools;  this  invention  relating 
more  jwirticularly  to  that  description  of 
cloth  which  is  produced,  and  milled  or  fulled 
without  the  fihres  heing  first  spun  into  yam 
and  then  woven  ;  that  is,  simply  taking  ad- 
vantage of  the  properties  of  such  fihres  in- 
terlocking and  matting,  called  felting,  by 
motion  of  the  fibres  amongst  themselves. 
But  part  of  tlie  invention  relates  also  to  the 
fulling  and  milling  of  cloths  of  wool,  or  wool 
and  other  fibres  which  are  made  into  yam, 
and  then  woven  into  fabrics.  In  manufac- 
turing cloth  from  wool  alone,  or  combined 
\rith  other  substances,  when  the  processes  of 
spinning  and  weaving  are  dispensed  with, 
the  object  is  to  produce  a  uniform  and  even 
fabric  of  the  thickness  required,  possessing 
sufiicient  ceherenoe  to  undergo  the  subse- 
quent processes  of  fulling,  milling,  &c.  The 
mode  of  producing  this  fabric,  in  the  first  in- 
stance, is  not  claimed  in  this  patent,  although 
the  patentee  fully  describes  the  mode  which 
he  prefers  for  the  purpose.  An  ordinary 
scribbling  machine  is  employed,  with  an  en- 
larged roller,  upon  which  a  number  of 
slivers  are  wound  in  succession,  until  a 
sufficient  substance  is  obtained ;  the  patentee 
states  that  46  layers  of  sliver  makes  a  very 
strong  cloth.  The  proper  thickness  of  bat 
having  been  thus  obtained,  it  is  taken  off 
the  roller  by  dividing  it;  a  number  of  these 
pieces  are  joined  together  by  combing  out 
the  edges  of  the  ends  of  such  sheets,  and 
laying  rhem  together,  so  that  the  ends  of  the 
two  sheets  may  lap  over  each  other  two  or 
three  inches,  and  be  pressed  together.  When 
a « sufficient  number  of  sheets  have  been 
joined  together  to  produce  the  length  re- 
ared, they  are  wound  on  a  roller  and  car- 
ried to -the  machine  for  performing  the  first 
part  of  the  fulling  or  milling  process,  by 
compressing  the*  fibres  amongst  each  other, 
and  so  cause  them  to  interlock  or  mat,  and 
the  sheet  of  fabric  to  be  strengthened.  'A 
press  is  employed  for  this  purpose,  the  bed 
and  riser  of  which  are  two  large  hollow  sur- 
faces, to  wliich  steam  is  admitted,  so  as  to 
keep  them  in  a  heated  state ;  one  end  of  the 
"bat  being  placed  in  the  press,  the  screw  is 
turned,  and  the  upper  plate  brought  forcibly 
down  upon  the  fabric,  which  is  thereby 
pressed  and  milled ;  the  screw  being  raised, 
the  pressed  part  of  the  cloth  is  wound  upon 
a  taking-up  roller,  and  a  fresh  portion  laid 
in  the  press,  and  so  on  till  the  whole  is 
transferred  from  one  roller  to  the  other. 

In  the  second  process,  the  cloth  being 
covered  with  a  piece  of  calico,  is  wound 
tightly  upon  a  roller  and  placed  in  the 
troagh  of  a  fulling  machine ;  this  trough 
has  a  false  bottom    perforated  with  holes, 


and  a  partition  on  one  side  down  which  a 
steam-pipe  passes  to  beneath  the  perforated 
bottom.  A  plank  of  wood  is  brought  down 
upon  the  cloth  roller  by  a  strong  screw. 
While  the  fabric  is  slowly  wound  off  this 
roller  on  to  another  at  the  upper  part  of  the 
apparatus.  The  combined  action  of  the 
steam,  and  the  pressure  upon  the  fabric, 
causes  the  fibres  to  intennat  and  felt,  and 
the  cloth  to  full  and  mill,  and  so  to  become 
ready  for  undergoing  the  ordinary  finishing 
processes.  The  screw  press  is  preferred, 
but  other  similar  mechanical  means  may  be 
adopted.  Covering  the  fabric  with  a  sur- 
face of  calico,  or  other  smooth  even  fabric,  is 
said  to  be  highly  advantageous  to  the  ope- 
ration. 

The  claim  is;  1.  To  the  mode  herein 
described,  of  conducting  the  milling  and 
fulling  process  on  fibres  fabricated  into 
sheets,  as  described.   • 

2.  The  mode  of  carrying  on  the  process  of 
milling  and  fulling  cloths  of  wool,  or  of 
wool  and  other  fibres,  as  described  in  the 
last  process. 


NOTES  AND  NOTICES. 

Erparuum  of  Steam. — ^Sir, — ^I  bcr  to  thank  ' 
.W."f 


H,  W."  for  his  polite  reply  to  my  enquiry  respect- 
ing the  expansion  of  heated  Air  (No.  903  and  906). 
Should  ••  M.  H.  W."  not  consider  me  troublcaome, 
perhaps  he  would  have  the  goodness  briefly  to  staW 
the  laws  of  expansion  of  VApour  (steam),  when  not 
m  contact  witn  water.    I  ara,  &;c.^  Boader,  B. 

Immense  Exptruliture  of  Gur^Mwder  in  Blastings 
— In  cutting  tlirou^h  the  Bishop's  Lone  Ridge,  of 
the  Glasgow  and  Cvrccnock  Railway,  no  less  thaa 
three  hundred  tons  of  gunpowder  have  been  used 
in  blasting  by  the  miners  engaged  in  that  operation. 

Hemp  Tiuioe  from  Hop  Bine.— The  bine  of  hops 
boiled  in  lye  till  the  rind  separates  freely,  mi^  be 
stripped,  and  when  cool,  worked  like  hemp.  This 
is  best  done  b^r  cording,  which  makcsHt  like  cotton. 

Chinese  WeightM. — A  very  curious  and  interesting 
experiment  has  recently*  been  made  at  *Jie  Roytu. 
Mint,  in  the  presence  of  its  principal  officers.  A  set 
of  Chinese  weights,  perhaps  the  first  ever  exhibited 
in  this  country,  was  compared  with  tiie  Enf  Ush 
standard,  and  the  results  were  found  perfectly  to 
correspond  with  similar  comparisons  made  in  China,^ 
nearly  a  century  ago,  by  the  missionary  Duhalde. 
of  scientific  memory. 

Hohf  Trinity  Church  Clock,  Hull— It  is  now  up- 
wards of  six  months  since  this  clock  was  put  in 
motion  with  its  four  faces :  its  going  is  admirable, 
and  its  having  encountered  all  kinds  of  weather 
during  the  storms  of  tlie  late  winter  without  any 
matenal  alteration  in  its  rate,  fully  proves  the  ef- 
ficacy of  the  artist's  (our  wortliy  townsman,  Mr. 
Harrison),  new  plan  of  propelling  the  pointers  of 
large  clocks;  TJiere  is  not,  wc  believe,  another 
clock  in  the  world  witli  four  dials  of  equal  magni- 
tude— ^being  [upwards  of  13  feet  in  diameter,  and 
each  pair  of  pointers  weighing  above  half  a  hundred 
weight.  The  rate  of  the  clock,  %vhich  has  been 
regularly  ascertained  by  transit  obserAations  from 
the  ob8er^•ator^•  nt  the  Grammar  School— is  quite 
equal  to  that  o'f  the  clock  at  Christ  Church,  or  the 
one  at  St,  James's,  which  were  both  made  by  Mr, 
Harrison,  >Ve  may,  therefore,  say,  that  we  have 
at  least  three  public  clock*  in  Hull,  which,  for  ac- 
curacy in  time-keeping,  are  equal  to  any  in  the 
kingdom. — Ecu  tern  Counties  Herald, 
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BAL^S   SAFETY    LIFE,   PILOT,  AND    FERRY    BOAT. 


Fig.  8. 


Fig.  4. 


8       9      10 


Feet  20 


Sir, — It  is  now  about  eight  years 
since  the  accompanying  plan  was  drawn 
up,  since  which,  basiness  has  prevent- 
ea  my  further  prosecuting  the  design. 
Having  just  found  it  with  some  others 
amongst  my  papers,  I  now  send  it  to 
you  without  any  alteration,  although 
I  am  aware  that  much  improvement  has 
taken  place  in  **  Ldfe  Boats"  since  I 
applied  my  attentiofi  to  the  subject. 
An  elastic  stem,  &c.,  improved  moJe  of 
confining  the  air  to  prevent  sinking,  &c., 
would,  perhaps  be  better,  but  as  it  is,  I 
beg  to  submit  the  scheme  to  the  judg- 
ment of  your  readers. 
I  am.  Sir,  yours,  &c. 

Samuel  Salt. 

Shrewsbury,  9,  High-street,  March,  1841. 

Description  of  Engravings, 
Fig.  1  is  an  elevation,  and  fig.  2,  a 
plan  for  a  safety,  life,  pilot,  and  ferry 
boat.  Fig.  3  is  a  cross  section  at  the 
lines  a  a  orb  b.  Fig.  4,  a  section  through 
the  wheels,  paddles,  and  cranks. 

5  5  5  5,  are  hanging  doors  to  let  off 
the  water  which  breaks  over  the  bow  of 
the  boat. 

6  6  6  6,  iron  paddles, which  work  with 
the  surface  in  the  water  perpendicularly, 
and  horizontally  when  not  immersed. 

7  7  7  7t  are  glass  lights  to  cabins ; 
8,  the  cabin  door  made  water  tight. 

9  9,  are  the  air- valves;  10,  ten  seats 
for  the  men  who  work  the  cranks  and 
paddles. 

The  boat  is  30  feet  long,  and  7\  feet 


wide ;  one  of  greater  length  and  breadth 
would  be  better  for  a  rough  sea,  as  the 
height  of  the  boat  would  in  each  case  h% 
the  same.  The  boat  must  have  sufficient 
ballast  to  sink  it  at  least  18  inches  in  the 
water.  The  advantages  of  a  boat  thus 
constructed  are,  that  bv  having  a  false 
bottom  made  water-tight,  as  shown  in 
the  drawing,  it  will  never  sink,  as  long 
as  this,  false  bottom  or  working  deck 
is  secure ;  even  should  the  boat  be  stove 
in.  The  ballast  should  be  fastened  to 
the  bottom  of  the  boat,  which  will  keep 
it  always  steady,  and  in  one  position  in 
the  water.  The  boat  so  constructed  may 
be  worked  by  oars,  but  in  a  roUgh  sea, 
the  paddles  would  be  far  superior ;  the 
cranks  may  be  worked  by  from  eight  to 
sixteen  men  at  a  time,  and  by  having 
connecting  rods,  the  cranks  may  be 
worked  in  the  cabins.  The  false  bottom 
may  be  continued  from  stem  to  stem,  or 
terminate  at  the  entrance  of  each  cabin. 
The  boat  may  be  made  of  timber,  but 
sheet  iron  would  be  preferable. 

Having  a  boat  oi  this  kind  at  com- 
mand in  boisterous  weather,  mariners 
might  steer  clear  of  any  rocks  and  shoals. 
In  going  off  to  a  vessel,  the  boat  should 
keep  to  the  leeward  of  it,  and  have  a 
line  in  readiness,  to  make  fast  on  with. 

A  pulley  block  is  afterwards  fastened 
to  the  vessel,  and  a  basket  is  drawn  up 
and  down  the  line  that  is  made  fast, 
by  which  the  people  are  let  down  from 
the  vessel,  into  the  boat. 
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SBIiF-AOTINO  FLOOD  OATB  OB  CLOUOH. 
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Sir, — If  you  think  the  above  plan  likely 
to  prove  serviceable,  you  are  at  liberty 
to  insert  it  in  your  Msffazine.  The 
gate,  or  door,  is  of  stout  pUnks,  thickest 
at  the  bottom  beloiv  the  centre,  so  as 
to  make  it  much  heavier  than  the 
top;  by  fixing  the  centres  near  the 
bottom,  the  water,  after  it  has  risen  to 
the  height  of  the  dotted  lines,  so  as  to 
overcome  the  pressure  of  water  below 
the  centre,  will  cause  the  gate  to  open 
and  continue  so  until  the  water  lowers ; 
when  the  pressture  being  heaviest  at  bot- 
tom will  cause  it  to  shut.    By  making 


the  door  in  the  form  of  a  triangle,  the 
centre  can  be  fixed  higher  :  or  any  form 
where  the  extra  pressure  of  water  at  the 
bottom  can  be  overcome  by  extra  surface 
at  the  top,  as  in  the  following  diagrams. 
Fig.  8.  Fig.  4u 


which  would  answer  better  than  a  square. 
Yours,  &c. 

W.M. 

March  16. 


Q2 
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LAWS  OF  FALLINQ  BODIES. 


UNDULATORY  MOTION  OF  LIGHT  — 
MAGNITUDB  OF  ULTIMATE  ATOMS, 
&C. 

Sir, — Allow  me  to  submit  to  the  con- 
sideration of  your  intelligent  readers  the 
following  question : — 

Does  not  the  passage  of  light  through 
certain  bodies,  prove  the  correctness  of 
the  undulatory  theory ;  and  may  it  not 
be  made  available  as  a  clue  to  a  know- 
ledge  of  the  size  of  ultimate  or  primary 
atoms,  by  its  transmission  through  a 
particular  class  of  bodies,  from  the  varied 
colour  of  transmitted  light  ? 

If  finely  attenuated  gold  be  held  be- 
tween the  eye  [and  a  strong  light,  it  will 
be  found  to  transmit  only  the  preen  rays. 
Now,  as  light  must  make  47,460  undu- 
lations in  an  inch  to  assume  a  green 
colour,  does  it  not  leave  strong  ground 
for  supposing  that  the  primary  atoms  of 
gold  are  the  -rrhnr  of  aq  inch  in  dia- 
meter ? 

Your*s  respectfully, 

William  Jones. 

April,  1811. 


ON   PROPELLING   VESSELS    BY   A   JET 
OF  WATER. 

Sir, — Among  the  men  who  contribute 
to  our  improvements  in  arts  and  sciences, 
we  must  not  undervalue  the  labours  of 
inventors  and  projectors,  who  for  want 
of  fortune,  or  time,  or  activity,  content 
themselves  with  suggestions,  and  never 
carry  their  contrivances  into  actual  trial ; 
by  opening  your  pages  to  such  men,  you 
may,  in  my  opinion,  facilitate  new  dis- 
coveries. 

Some  years  past,  on  observing  the 
prodigious  power  of  a  fire-engine  in 
ejecting  water,  it  occurred  to  me,  that  if 
such  a  power  was  used  by  throwing  the 
stream  under  water  from  the  stern  of  a 
vessel,  it  might  be  made  applicable  in 
propelling  her,  and  I  recommended  the 
trial  by  embarking  a  fire-engine  in  a 
large  punt,  and  directing  the  stream  of 
water  produced  by  working  it,  through 
the  end  of  the  vessel  below  the  surface 
of  the  stream;  whether  this  was  ever 
tried,  I  know  not,  but  it  occurred  to  me, 
that  if  it  succeeded,  we  could  easily  pro- 
cure a  continued  ejection  of  a  column  of 
water  by  means  of  an  instrument  of 
which  I  made  a  drawing,  that  I  called  a 
water  bellows,  and  which  was  thus  con- 
structed :— 


It  consisted  of  two  oblong  boxes 
placed  horizontally  side  by  side,  in  a  well 
resembling  those  in  the  fishermen's  boats, 
placed  towards  the  stem;  they  were  each 
of  them  to  have  a  square  valve  fastened 
to  the  foremost  end  of  the  box  at  bot- 
tom, by  a  waterproof  hinge,  and  made  to 
act  on  the  sides  and  the  other  end  of  the 
box,  which  was  a  little  curved,  by  a 
leather  stuffing,  the  bottom  of  the  box 
having  a  valve  for  the  admission  of 
water,  whilst  a  tube  connected  with  each 
box  was  united  in  one  pipe  without,  so 
that  by  moving  the  large  valves  alter- 
nately, a  constant  stream  might  be  kept 
np,  fed. by  the  water  in  the  well  of  the 
vessel ;  and  thus,  when  a  sufficient  force 
was  applied  to  act  on  the  great  valves  al- 
ternately, the  vessel  might  be  propelled 
by  one  forcible  and  continuous  eject- 
ment, against  the  passive  element  with- 
out. 

At  that  time  steam-engines  were  not 
much  understood,  and  wanting  such  a 
power,  I  thought  no  more  about  my  con- 
trivance; but  now  that  their  use  is  so 
effisctual,  I  should  think  on  this  principle 
something  might  be  usefully  done,  and 
I  lav  it  before  your  inventive  corres- 
ponaents  with  pileasure, 
Being,  Sir, 

Yours,  &c. 
Geo.  Cumberland,  Sen. 

March  13th,  1841. 


LAWS  OF   FALLING   BODIES. 

Sir, — As  one  who  has  found  much 
pleasure  in  the  perusal  of  your  valuable 
miscellany,  I  have  ventured  to  address  a 
few  lines  for  insertion  (should  you  think 
them  fit),  showing  that  the  phenomena 
of  falling  bodies,  as  exhibited  by  New- 
ton's law,  is  not  the  same  as  actually  ex- 
hibited by  falling  bodies  at  the  earth's 
surface.  The  principle  theorems  for 
falling  bodies,  as  given  by  writers  on 
mechanics  are,  that  the  spaces  are  as  the 
squares  of  the  times,  or  of  the  Telocity : 
the  velocity  acquired  by  a  body  falling 
from  any  height,  must  therefore  be  equal 
to  twice  the  time  occupied  in  falling  from 
that  height,  and  the  time  and  velocity 
will  be  as  the  square  root  of  the  height 
fallen.  From  this  it  appears,  that  the 
greater  the  height  descended,  the  greater 
will  be  the  velocity  acquired  at  the  end 
of  the  fall.  But  it  would  appear,  that 
as  the  force  which  causes  the  descent 
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varies  inversely  as  the  square  of  the 
heipfht,  the  velocity  at  equal  altitudes 
ought  to  be  the  same,  without  any  re- 
gard to  the  height;  but  according  to 
the  Newtonian  doctrine,  there  is  in  mat- 
ter  a  principle  of  inertia,  by  which  it 
retains  all  the  force  that  is  impressed 
upon  it  unless  deprived  of  it  bV  some 
other  opposite  force ;  and  therefore  the 
greater  the  height  from  which  a  body 
falls,  the  greater  will  be  the  velocity  ac- 
auired  at  the  end  of  that  fall.  This 
then  appears  to  be  a  true  explanation  of 
the  phenomena  of  falling  bodies  at  the 
earth's  surface;  for  we  see  that  the 
greater  the  height  from  which  a  body 
falls,  the  greater  is  its  velocity  at  the  end 
of  the  fall. 

But  there  appears  to  me  to  be  a  stumb- 
ling block  in  this  explanation,  for  accord- 
ing to  the  foregoing  theorems,  the  velo- 
city generated  in  the.  same  instant  of 
time,  is  supposed  to  be  the  same,  with- 
out any  regard  to  the  height,  which  is 
not  the  fact,  and  therefore  these  theorems 
dot  not  exhibit  the  phenomena  of  falling 
bodies  as  observed  in  nature.  The  dis- 
tance of  the  moon  from  the  earth's  sur- 
face, is  1236734400  feet,  then  we  have 
^1236734400  ^  ^^^  ^^^^^  j^^  ^^^ 

time  of  a  body  falling  from  the  moon  to 
the  earth,  and  8794  X  2  X  16=281408 
feet  per  minute  for  the  final  velocity. 
Now,  suppose  a  bodv  to  fall  from  some 
point  ten  times  higher  than  the  moon, 
the  velocity  generated  in  the  first  minute 
will  be  ,16  of  a  foot,  then  we  shall  have 

^2367344000^  2^8003  minutes  for 
,16 

the  time  of  the  descent,  and  278003  X 

2  X  ,16  =  88961  feet  per  minute  for  the 

final  velocity.    Let  us  now  compare  the 

difference  of  the  times  of  descent  and 

the  final  velocity  at  the  end  of  the  descent, 

1.  1,  iiv  / 12367344000 

when  we  shall  have  V  ^^36734400    = 

3,16    and  ^^^^^^=z  3,23,  find 

^123673440003^3        ^^^ 
12367344008 

?I2222:=  31,6;  and  again,  VB^^^- 
8794,  *  8794 

=  3,16  and-^^^^P^  =  3,23.      That    is, 
88961 

first,  the  velocity  is  inversely  as  the 


square  root  of  the  height ;  second,  the 
time  of  descent  is  direcdy  as  the  square 
root  of  the  cube  of  the  height;  and, 
third,  the  cube  root  of  the  time  is  as  the 
velocity.  Now,  in  this  demonstration  I 
have  adhered  strictly  to  the  rule  laid 
down  bv  Newton,  and  the  result  shows 
that  it  aoes  not  agree  with  the  theorems 
laid  down  by  writers  on  mechanics  for 
uniformly  accelerated  motion ;  nor  does 
it  agree  with  what  we  see  around  us. 
But  I  cannot  suppose  that  Newton  or 
his  followers  were,  or  are,  ignorant  of 
what  is  here  stated,  and  I  have  no  doubt 
but  that  they  have  some  means  of  ac- 
counting for  the  seeming  contradiction ; 
but  I  never  saw  it  accounted  for  in  any 
works  on  the  subject,  nor  can  I  find  it 
out.  I  shall  therefore  be  thankful  if  any 
of  your  readers,  who  are  advocates  for 
the  Newtonian  doctrine,  will  explain  this 
seeming  contradiction,  or  point  out  my 
error  if  I  have  committed  one. 

W.  Davison. 

Edgley,  Stockport,  March  lOth,  lUl, 


THK   NEW   8TBAM   FRIGATES. 

On  Thursday,  the  Ist  inst.,  a  first 
trial  was  made  on  the  Thames  in  the 
presence  of  the  Lords  of  the  Admiralty 
and  other  distinguished  persons,  of  the 
steaming  powers  of  the  Driver  and 
Ardent,  two  of  the  new  class  of  steam 
frigates. 

The  Driver  is  of  1,100  tons  burden, 
and  280  horses  power;  the  Ardent  of 
800  tons,  and  200  horses  power.  Both 
vessels  have  been  built  from  the  designs 
of  Sir  William  Symonds,  the  Surveyor 
of  the  Navy,  and  have  been  fitted  up 
with  steam  engines  by  Messrs.  Seaward 
and  Capel,  on  the  plan  of  those  com- 
monly called  the  Gorgon,  from  their 
having  been  first  applied  by  that  emi- 
nent firm  to  the  war  steamer  of  that 
name. 

The  vessels  started  from  Blackwall  at 
9  A.M.,  and  the  speed  of  both  was  found 
to  average  about  10-^  knots  an  hour, 
notwithstanding  each  vessel  had  on 
board  160  tons  of  fuel,  besides  50  tons 
of  ballast.  On  the  arrival  of  the  vessels 
at  the  end  of  Long  Reach  they  were  put 
through  various  manoeuvres,  to  try  the 
efficiency  of  Mr.  Samuel  Seaward's  new 
invention,  for  almost  instantaneously 
disconnecting  the  paddle  wheels  of 
steamers  from  the  engines,  whenever  it 
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U  desired  to  suspend  for  a  time  the  use 
of  steam  power,  and  of  reconnecting 
them  with  the  like  celerity,  when  re- 
quired to  be  brought  again  into  action. 
Both  operations  were  repeatedly  per- 
formed within  ^100  minutes  from  the  time 
of  stopping^  the  engines.  Another  interest- 
ing erperiment  was  made  to  show 
the  applicability  of  this  connecting  and 
disconnecting  plan  to  the  working  of  a 
vessel  round  on  its  centre.  One  wheel 
only  was  disconnected  and  held  fast  by 
a  break,  while  the  force  of  both  engines 
was  applied  to  the  other  wheel ;  this  had 
the  effect  of  turning  the  vessel  complete, 
ly  round,  the  6zed  wheel  becoming  the 
pivot  upon  which  she  turned.  The  op- 
posite wheel  was  then  disconnected,  the 
loose  one  reconnected,  and  both  engines 
set  to  work,  when  the  ship  turned  round 
in  the  opposite  direction. 

The  Earl  of  Minto,  Sir  William  Par- 
ker, and  the  other  Lords  of  the  Admi- 
ralty present^  expressed  their  unqualified 
approbation  of  the  invention,  and  or- 
ders have,  we  understand,  been  given 
to  have  several  other  frigates  fitted  with 
it.  The  plan  is  ap  simple  as  it  is  effica- 
cious, consisting  merely  of  ja  moveable 
head  upon  the  crank  of  the  paddle  shaft, 
by  the  turning  of  which  one  quarter  of 
a  circle  either  right  or  left,  the  wheel  is 
held  fast  to  the  engine  or  entirely  re- 
leased. For  a  more  detailed  descriptiop 
the  reader  may  consult  our  894th  No. 

The  Driver  is  immediately  to  proceed 
down  the  Channel  to  Pembroke,  to  tow 
round  the  Geyser,  of  1,100  tons,  al- 
ready launched  at  that  port.  The  Ar- 
dent will  proceed  to  Chatham,  there  to 
be  ringed  and  commissioned,  llie  Po 
lyphemus,  of  the  same  class  and  power 
as  the  Ardent,  now  at  Chatham,  has 
been  ordered  to  proceed  forthwith  to  the 
West  Indies. 

The  Driver  will  stow  in  her  engine- 
room,  which  is  52  feet  lon^,  300  tons  of 
fuel ;  this  is  equal  to  16  days  consump- 
tion, in  which  time  she  will  steam  3,840 
miles.  The  Ardent  will  stow  200  tons, 
being  equal  to  13  days  consumption,  in 
which  time  she  will  steam  2,800  miles. 

The  lines  of  these  two  vessels  are  re- 
markable for  their  symmetry  and  beauty, 
and  do  great  credit  to  the  taste  and 
skill  of  Sir  William  Symonds.  Taken 
altogether — whether  we  look  to  their 
steaming  or  sailing  capabilities — to  the 
ample  stowage  provided  for  fuel  without 


WARMING  BUILDINGS  BT  HOT  WATEB. 


entrenching  on  the  room  required  for 
working  tne  guns  and  the  comfortable 
accommodation  of  the  men— or  to  the 
very  exact  adaptation  of  the  engine  power 
to  the  size  and  weight  of  the  vessels — 
they  may  be  safely  pronounced  to  be  the 
very  best  of  their  class  yet  produced. 


VELOCIPEDES. 

Sir,  —  In  the  Mechanics*  Magazine  of 
April  8,  I  notice  a  letter  on  the  construction 
of  Velocipedes  from  an  "  Amateur  "  As  | 
have  an  idea  of  procuring  a  machine  of  the 
kind  for  my  own  use,  I  should  feel  greatly 
obliged  to  your  correspondent,  if  he  would 
permit  me  an  interview  any  evening  that  he 
mav  have  at  liberty;  or  would  favour  me 
with  a  drawing  of  the  machine,  which  he  re- 
commends, at  the  same  time  entepng  rather 
more  minutely  into  the  details. 

Allow  me  to  propose  one  question.  In 
using  this  machine  on  a  common  road,  and 
going  down  a  steep  hill,  would  the  rider 
have  sufficient  control  over  it,  to  prevent  its 
gaining  a  dangerous  impetus  ? 

I  am  Sir,  your  obedient  servant, 

Gordon  Lymch. 

189,  Fenchurcfa-atreet,  April  5,  1841. 


WARMINO    BUILDINGS     BT     HOT     WATER* 

REPORT   TO   THE   MANCHESTER    FIRE    AS- 
SURANCE COMPANY.    BY  MR.  JOHN  DAVIES, 
M.  W.  S.,  AND  MR.  O.  V.  RYDER. 
(From  the  Ciml  JSngineer  and  ArckiUcVi  Journal.) 
"  Before  we  proceed  to  detail  the  experi- 
ments which  we  have  made,  we  shall  briefly 
describe  the  appearances  observed,  and  the 
information  obtained  at  a  few  of  the  principal 
places  which  have  been  visited.     We  shall 
then  be  enabled  not  only  to  confirm  but  to 
extend  the  statements  in   Mr.  Ryder's  first 
report. 

It  has  been  found,  on  inspection,  that 
Birch  Chapel  has,  at  various  times  since  the 
occurrence  alluded  to  in  the  former  report, 
sustained  much  damage.  Wood,  matting, 
and  cushions  have,  in  a  variety  of  places  con- 
tiguous to  the  hot  water  pipes,  been  charred 
to  an  alarmiug  extent. 

With  respect  to  Mr.  Barbour's  warehouse, 
farther  inquiry  has  fully  corroborated  the 
previous  statements  of  its  having  been  on 
fire,  close  to  the  pipes,  at  different  times  and 
in  different  places. 

Of  the  Unitarian  Chapel,  in  Strangeways, 
the  directors  are  already  in  possession  of  in- 
formation from  both  Mr.  Ryder  and  Mr. 
Rawsthonie,  and  this  information  seems  to 
leave  no  doubt  as  to  the  injury  which  has  re- 
sulted from  the  use  of  Mr.  Perkins'  hot 
water  apparatus. 


Digitized  by  VjOOQIC 


WARMIVO  BUILDINGS  BT  HOT  WATBB. 


295 


.  The  heat  in  the  Natural  History  Museum 
having  been  repeatedly  stated  to  vary  in  dif- 
ferent parts  of  the  pipes,  and  to  become,  in 
some  cases,  the  greatest  at  places  remote 
from  the  furnace,  the  fact  has  been  confirmed 
by  our  own  observations,  and  by  our  subse- 
quent experiments.  As  this  circumstance 
has  excited  much  interest,  and  been  generally 
questioned,  we  shall  presently  endeavour  to 
assign  the  cause. 

The  apparatus,  which  it  may  be  proper  to 
notice  in  reference  to  its  general  form  and 
construction,  consists  simply  of  a  long,  end- 
less iron  tube,  carried,  in  different  directions, 
from  a  furnace  to  which  it  returns,  and  in 
which  about  one- sixth  of  the  whole  length 
is  inserted  and  formed  into  a  coil,  so  as  to  be 
sufficiently  exposed  to  the  action  of  the  £re. 
The  tube  is,  at  the  commencement,  filled,  or 
nearly  filled,  with  water,  which,  by  the  ap- 
plication of  the  heat,  soon  begins  to  circu- 
late, and,  in  that  way,  to  impart  an  increase 
of  temperature  to  the  apartments  which  it 
traverses.  The  dimensions  of  the  pipes  are 
such,  that,  on  the  average,  eleven  feet  in 
length  will  coutain  one  pint  of  water.  Con- 
nected with  the  principal  pipe  are  two  others, 
which  are  opened  by  a  screw,  one  to  allow 
for  the  ultimate  expansion,  and  both  sub- 
servient to  the  introduction  of  water. 

As  far  as  lay  in  our  power,  we  have  made 
such  experiments  as  occurred  to  us,  repeat- 
edly, and  under  every  variety  of  circum- 
stance. 

Not  having  any  instruments  which  would 
furnish  speedy  and  adequate  criteria  for  the 
detennination  of  high  temperatures,  we  have 
resorted  to  the  inflammation  of  combustible 
bodies,  and  the  fusion  of  others,  depending  on 
the  recent  and  high  authority  of  Professor 
Graham  for  the  degrees  which  they  indi- 
cated. 

The  ordinary  method  hitherto  resorted  to 
for  ascertaining  high  temperatures  in  the 
pipes,  is  to  file  a  small  portion  perfectly 
smooth,  and  observe  the  progressive  changes 
of  colour  which  occur.  We  did  not  neglect 
this  expedient ;  apd  we  witnessed,  to  great 
advantage,  the  successive  and  beautiful  tints. 
As  the  temperature  increased,  we  were  pre- 
sented first  with  a  straw  colour,  then  a  deep 
bluish  purple,  and,  finally,  with  a  dark  sil- 
very hue.  The  first  is  said  to  indicate  450°, 
and  the  blue  600°. 

In  the  Natural  History  Museum  we  ap- 
plied our  tests,  but  were  enabled  to  do  so 
only  to  a  very  limited  and  unsatisfactory  ex- 
tent Mr.  Walker,  the  proprietor  of  the  pa- 
tent right  for  Manchester  and  the  neigh- 
bourhood, accompanied  us  to  the  establish- 
ment of  Messrs.  Vernon  and  Co.,  engravers, 
where  we  had  the  opportunity  of  trying  the 
system  rather  better,  but  still  imperfectly, 
finally,  Mr.  Walker  acceded  to  our  request. 


to  have  put  up  on  his  own  premiaes,  a  suita- 
ble apparatus,  which  was  to  be  submitted 
entirely  to  our  control.  It  consisted  of  an 
iron  pipe  upwards  of  HO  feet  in  length,  26 
of  which  were  coiled  in  the  furnace ;  20,  at 
least,  being  freely  exposed  to  the  full  action 
of  the  fire. 

In  addition  to  the  apparatus,  as  at  first 
fitted  up,  we  had  a  branch  pipe  and  »  stop 
cock,  which  enabled  us,  by  cutting  oft  at 
pleasure  a  great  portion  of  the  circulation,  to 
perform  our  experiments  on  a  contractad 
scale,  and  under  a  variety  of  modifications. 

Mr.  Walker  being  from  home  at  the  time, 
placed  his  foreman  entirely  under  our  direc- 
tions, so  that  we  had  the  opportunity  of  pur- 
suing the  investigation  to  any  extent  which 
we  might  think  proper.  It  is  but  justice  to 
state,  diat  this  person  rendered,  vexy  wil- 
lingly and  with  much  practical  skill,  all  the 
assistance  which  was  required. 

The  apparatus  having,  on  Friday  the  5th 
ult,  been  fitted  up  and  found  on  tnal,  to  be 
in  proper  condition,  the  experiments  were 
commenced  on  the  following  morning  at  ten 
o'clock,  when  the  apparatus  had  arrived  at  a 
suitable  state. 

I.  First  Class  qf  Experiments,  viz.  those 
made  with  the  whole  length. 

1.  The  pipe  from  the  furnace  became  very 
soon  sufficiently  hot  to  singe  and  destroy 
small  feathers  resting  upon  it 

2.  Speedily  afterwards,  the  same  pipe  ex- 
ploded gunpowder. 

3.  On  the  highest  pipe,  within  a  foot  of 
the  expansion  pipe,  oismuth  was  readily 
melted,  denoting  a  temperature  exceeding 
470°.  The  pressure  at  this  point  must  have 
exceeded  35  atmospheres,  or  above  5251b.  on 
the  square  inch. 

4.  Feathers  were  singed  instantly,  and 
matches  lighted,  at  the  same  place. 

5.  Gunpowder  inflamed  readily  in  various 
parts  of  the  flow  pipe,  and  on  the  expansion 
pipe. 

6.  Blocks  of  wood,  of  five  different  spe- 
cies, were  charred  ;  from  the  4eal  wood  the 
turpentine  issued  profusely. 

7.  Other  combustible  materials  were  also 
severally  much  charred. 

II.  Class  of  Experiments,  with  the  shorter  cir- 
culation. By  this  change  a  greater  pressure 
was  immediately  observable,  as  the  expan- 
sion pipe  and  several  of  the  joints  emitted 
steam,  and  admitted  the  escape  of  water. 

1.  Cane  shavings,  on  the  pipe  above  the 
furnace,  readily  inflamed. 

2.  Lead  melted  at  the  same  place ;  and  the 
temperature  must,  therefore,  have  exceeded 
612^.  Making  a  rough  calculation  from  the 
table  of  the  French  Academy,  which  does 
not  extend  beyond  50  atmospheres,  I  take 
612°  to  represent  75  atmospheres,  or  about 
1,125  lb.  pressure  on  the  square  inch. 
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9.  Diftrent  wood  shayings  inflamed  on 
the  upper  pipe. 

4.  Cotton  Ignited  freely  at  the  lame  place. 

5.  Matting  inflamed  at  the  same  place. 

6.  Cotton,  hemp,  and  flocculent  matter, 
collected  from  Mr.  Schunck's  fiittian  room, 
ignited  on  the  retoming  rertical  pipe. 

7.  The  blocks  of  wood,  tied  to  different 
parts  of  the  tube,  were  much  acted  upon  and 
charred  in  a  verj  short  time. 

Obseiring  the  expansion  pipe  to  be  in  a 
state  of  considerable  agitation,  and  warned  of 
an  enlosion,  the  temperature  was  reduced, 
and  the  experiments  were,  for  a  time,  sus- 
pended. 

The  pipes  haTing,  before  three  o'clock, 
been  refilled  and  screwed  up,  for  the  express 
purpose  of  an  explosion,  the  following  expe- 
riments were  made  in  the  progress  of  the 
preparation : — 

1.  Mungeet  was  readily  ignited. 

2.  Different  sorts  of  paper  and  pack  thread 
were  destroyed. 

3.  Bismuth  fused  instantly. 

4.  Cotton  inflamed. 

5.  Sheep's  wool  became  speedily  charred, 
in  H'  or  8    after  the  stop-cock  closed. 

6.  At  fire  o'clock  the  sheet  lead,  affixed 
to  the  upright  pipe,  freely  melted ;  steam 
issued  yiolently  from  the  bend  in  one  of  the 
upper  horizontal  pipes,  and,  in  three  mi- 
nutes afterwards,  the  explosion  occurred  in 
the  frimace  pipe,  at  the  top  of  the  seYenth 
coil,  which  presented,  on  subsequent  exami- 
nation, a  lateral  aperture  about  two  inches 
long  and  about  one-sixteenth  of  an  inch 
broad. 

In  the  lapse  of  two  or  three  minutes  after 
the  commencement  of  the  explosion,  the  fur- 
nace was  entirely  emptied  of  its  contents, 
which  were  propelled,  in  a  direrging  direc- 
tion, like  one  mass  of  fire,  so  as  ahnost  to  fill 
the  apartm&nt  The  force  with  which  the 
ignited  embers  rebounded  fropi  the  opposite 
wall,  and  other  obstructions,  occasioned  them 
to  scatter  in  profusion  like  a  shower  of  fire 
oyer  erery  part  of  the  place.  The  noise  was 
80  great  as  to  bring  to  the  spot  a  multitude 
of  people  from  the  adjoining  streets.  A 
number  of  articles  in  the  shop— as,  for  ex- 
ample, packing  cloth,  paper,  and  hemp — 
were  subsequently  found  to  be  on  fire  in  dif- 
ferent parte  of  the  premises. 

These  appearances,  and  their  immediate 
efiecte,  seem  to  have  been  precisely  similar 
to  those  which  are  said  to  hare  been  witness- 
ed at  the  explosion  in  the  warehouse  of  Messrs. 
Crafts  and  Stell,  and  would  eyidently  have 
been  adequate,  in  the  same  situation,  to  pro- 
duce all  die  consequences. 

It  may  be  here  observed,  that  the'  experi- 
xnente  clearly  prove,  that  the  heat,  in 
different  parte  of  the  pipe,  is  not  uniform. 
Generally  it  is  greatest  at  the  highest  eleva- 


tion, where  ito  superior  temperature  appears 
to  be  of  the  longest  duration  under  oidmary 
incidental  changes.  At  the  commencement 
of  the  operation,  however,  and  a  short  time 
after  fresh  fuel  had  been  applied,  the  tem- 
perature was  highest  in  the  flow-pipe  conti- 
guous to  the  furnace.  Another  circumstance 
likely  to  produce  an  inequality  of  heat,  may 
be  adverted  to :  the  tubes  are  far  fh>m  being 
of  uniform  internal  diameter;  the  conse- 
quence of  which  must  be,  that  as  the  same 
quantity  of  water  has  to  pass,  in  the  same 
time,  through  every  part  of  the  apparatus, 
the  liquid  must  move  with  greater  velocity 
at  one  place  than  at  another,  and  thus  from 
obvious  causes,  develop  a  greater  quantity 
of  caloric  The  difference  is  sometimes  so 
great  in  the  relative  bores  of  the  tubes  em- 
ployed, that  in  some  which  were  examined^ 
one  tube  had  an  internal  diameter  of  9-1 6ths, 
and  another  of  fths  of  an  inch,  that  is  to  say, 
in  the  ratio  of  three  to  four ;  or,  toking  the 
relative  areas  or  sections  of  the  tubes,  which 
represent  the  relative  quantities  of  fluid  con- 
tained in  a  given  lengw,  in  the  proportion  of 
nine  to  sixteen.  Thus,  raking  the  velocity 
reciprocally  as  the  section  of  the  pipe,  the 
velocity  of  the  water  at  one  part  of  tne  appa- 
ratus being  represented  by  sixteen  feet,  the 
velocity  in  another  part  would  be  nine,  or 
the  rapidity  of  the  current  would  be  at  one 
place  nearly  double  that  which  it  was  at 
another. 

It  is  steted,  in  a  work  recommending  the 
hot  water  system,  that  "  the  application  of 
heat  fills"  tiie  ascending  or  fiow-pipe  "  with 
minute  bubbles  of  steam  which  nse  rapidly 
to  the  upper  part  of  the  tube,  and  become 
there  condensed  into  water  again :"  now,  as 
condensed  steam,  wherever  it  occurs,  pro- 
duces about  seven  times  as  much  heat  as  the 
same  quantity  of  water  at  the  same  tempera- 
ture, we  have  at  once,  a  reason  for  the  heat 
of  the  pipe  being  generally  greater  at  a  dis- 
tance from  the  furnace  than  contiguous  to 
it  This  apparent  anomaly,  which  has  been 
repeatedly  observed  and  denied,  admita, 
therefore,  of  an  easy  explanation. 

The  explosion  may,  under  different  cir- 
cumstances, occur  from  various  causes. 

1.  As  water  expands  in  bulk  about  five 
per  cent  from  40°,  ite  point  of  greatest  den- 
sity, to  212°,  the  boiling  point,  the  expansion 
must  be  very  considerably  more  when  raised 
to  high  temperatures.  If,  therefore,  the  pipes 
be  nearly  filled  with  water,  and  the  expan- 
sion pipe  not  adequate  or  in  proper  condition, 
an  explosion  must  be  ineviteble.  Dr.  Graham 
sUtes,  that,  fh)m  freezing  to  boiling  water, 
the  expansion  is  from  22.76  to  23.76  » 
100  to  104.4  nearly. 

2.  The  conversion  of  the  water  into  vapour, 
producing  an  expansion  which  is  in  the  pro- 
portion of  a  pint  of  water  changed^  into  216 
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gallons  of  steam,  "with  a  mechanical  force 
sufficient  to  raise  a  weight  of  37  tons  a  foot 
high/*  must  present  a  pressnre  upon  the 
tnhes  sufficient  to  ensure  their  destruction. 
Dr.  Graham  makes  a  cubic  inch  of  water  to 
expand  into  1,694  cubic  inches  of  steam,  or 
one  pint  of  water  to  become  nearly  212 
gallons. 

8.  It  has  been  obseired,  as  an  ordinary 
occurrence,  by  those  much  accustomed  to 
the  apparatus,  that,  in  some  cases,  a  quantity 
of  gas  is  generated,  and  has  been  found  to 
escape  in  considerable  quantity,  when  an 
aperture  is  made  in  the  upper  part  of  the 
pipes.  The  only  gases  which  could  be  thus 
obtained  are  the  elements  of  the  water,  oxy- 
gen and  hydrogen.  The  former  would  pro- 
bably be  taken  up  in  the  oxydation  of  the 
metal.  Now  the  hydrogen  gas,  which  would 
remain,  has  never  been  deprived  of  its  elas- 
ticity, and  never  made  to  change  its  state, 
by  any  compressing  force  hitherto  applied. 
It  is  obvious,  therefore,  that  inevitable  dan- 
ger must  arise  from  its  production.  It  may 
be  worth  while  to  remark,  that  air,  steam, 
and  hydrogen  gas  expand  in  the  same  pro- 
portion by  augmentations  of  temperature. 
The  law  discovered  at  the  same  time,  and 
by  independent  methods  of  experiment,  arose 
out  of  the  researches  of  Dr.  Dalton  and  M. 
Oay  Lussao.  It  may  be  thus  expressed : 
Aeriform  bodies  expand  the  1 -480th  part  of 
their  bulk  on  the  audition  of  each  degree  of 
temperature.  Thus,  taking  480  cubic  inches 
of  steam  or  hydrogen  gas  at  S2°,  the  mass 
becomes,  at  33°,  481  cubic  inches;  at  34% 
482  cubic  inches;  and  so  on :  or,  in  a  gene- 
ral form,  a  bulk  a  raised  d°  of  temperature 

d 
becomes  a  +  — - 
480 
4.  The  last  source  of  explosion  to  which 
it  is  necessary  to  refer,  arises  from  any  ca- 
sual impediment  in  the  pipes ;  and  it  freely 
admitted,  that  in  frosty  weather  such  an  im- 
pediment is  likely  to  occur;  it  has  been 
found  to  result  from  other  causes,  as  in  the 
case  of  extraneous  matter  accidentally  get- 
ting into  the  pipes,  an  example  of  which  was 
recently  presented  in  the  establishment  of 
Messrs.  Wood  and  Westheads. 

In  a  very  obliging  letter  received,  in  the 
course  of  the  investigation,  from  Sir  Robert 
Smirke,  it  is  stated,  that,  though  he  has 
"  never  seen  the  pipes  heated  sufficiently  to 
ignite  wood,  except  on  one  occasion,"  yet, 
'*  if  a  fire  is  incautiously  made  when  there  is 
a  stoppage  in  the  pipes  from  frost  or  other 
accident^  cause,  the  pipe  within  the  furnace 
may  be  burst  or  mado  red  hot  near  the  fur- 
nace. I  have  known  the  pipe,"  he  adds,  "  so 
heated  only  in  one  instance,  when  the  red 
heat  extended  to  a  distance  of  upwards  of  12 
feet  from  the  furnace." 


Sir  Robert  concludes  his  letter  by  sug- 
gesting a  protective  modification  of  the  appa- 
ratus. "Therefore,"  he  observes,  "to  pre- 
vent the  risk  of  fire  to  a  building,  I  would 
never  place  the  furnace  in  a  room  or  cellar 
that  is  not  fiie-proof,  nor  would  I  have  the 
pipes  in  any  part  of  their  circuit  in  actual 
contact  with  wood  or  other  combustible  ma- 
terial. Security,"  he  continues,  "is  still 
more  efifectually  attained  by  having  a  safety 
valve  upon  the  pipe  near  the  furnace,  by 
which  explosion  or  excess  of  heat  would  be 
prevented." 

That  which  has  happened  once,  may,  un- 
der the  same  circumstances,  happen  again. 
The  exclusion  from  actual  contact  with  com- 
bustible materials,  could  it  be  permanently 
ensured,  would,  when  the  red  heat  extended 
along  the  pipe  upwards  of  12  feet,  afford,  at 
least,  very  reasonable  grounds  for  apprehen- 
sion. 

On  this  system  of  warming  buildings, 
therefore,  danger  must  be  produced  from 
either  negligence  in  the  feeding  of  the  fur- 
nace, or  any  stoppage  in  the  pipes:  the 
former  evil  may  be  obviated  by  proper  pre- 
cautions; but  the  latter,  occurring  unex- 
pectedly, exists  unobserved,  and  precaution 
and  care  must  be  equally  unavailing." 

Signed.        John  Davies, 

George  Vardon  Rtder. 

March  10,1811. 


NECESSITY  FOR  A  FIRE  POLICE  IN  DUBLIN. 
(From  the  CitUen,  a  Dublin  Monthly  Journal.) 
There  is  no  subject  in  which  all  classes  of 
our  readers  are  more  directly  and  perma- 
nently interested,  than  that  to  which  the 
title  of  the  present  article  refers.  We  have 
hailed  with  much  satisfaction,  the  adoption 
of  popular  representation  in  the  manage- 
ment of  our  municipal  affairs ;  and  although 
we  are  not  enUrely  satisfied  with  the  detaOs 
of  the  measure  just  passed,  for  the  regula- 
tion of  Corporations  in  Ireland,  we  look  to 
time  and  experience  for  amendment,  in  those 
points  to  which  we  see  reason  to  object  Mean- 
while, we  hope  that  every  effort  will  be  made 
by  the  newly  constituted  bodies,  to  promote 
the  greatest  degree  of  practical  improve- 
ment in  their  government ;  and  amongst  the 
objects  deserving  and  requiring  public  at- 
tention, there  cannot  well  be  one  of  more 
interest  to  the  community,  than  the  best 
means  of  affording  the  greatest  possible  de- 
gree of  securitv  to  the  inhabitants  of  a  city, 
against  all  the  horrors  of  conflagration.  It 
is  one,  however,  that  has  never  been  well  un- 
derstood in  Dublin;  or  if  understood,  the 
best  measures  have  not  been  acted  upon 
here,  nor  indeed,  except  partially,  and  of 
late  years,  in  many  other  cities. 

The  system  of  insurance  against  niinons 
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pecuniary  losses  that  might  otherwise  be  the 
consequence  of  fires,  is  excellent;  and  the 
abundance  of  competition  ensures  that  par- 
tial alleviation  being  obtained  on  reasonable 
terms;  but  the  provisions  for  the  diminution 
of  the  actual  evil,  and  for  the  general  safety 
of  life  and  property,  are  very  faulty.  The  in- 
surance companies  being  deeply  interested 
in  the  prevention  of  any  great  extent  of  de- 
struction of  property  at  one  period,  induced 
them  to  set  up,  for  their  own  security,  esta- 
blishments of  fire  engines,  ready  to  turn  out 
at  every  alarm;  and  the  consequence  has 
been  that  the  complete  business  of  extin- 
guishing fires  has  been  thrown  into  their 
hands. 

This  is  highly  objectionable  on  many  ac- 
counts. 

First — ^The  un&imess  of  laying  the  entire 
charge  of  this  peculiarly  necessary  establish- 
ment and  business  upon  insurers,  that  is  up- 
on the  prudent,  for  the  protection  of  the 
whole  population. 

There  cannot  be  a  doubt  of  the  justice  of 
taxing  the  whole  community  in  proportion 
to  their  property,  for  precautions  that  are 
absolutely  necessary  for  the  safety  of  all. 

Secondly — This  business  is  not  in  ac- 
cordance with  the  habitual  avocations  of  the 
persons  composing  these  companies,  who 
must  usually  consist  of  capitalists  and  office 
meni  and  whereas  this  particular  branch 
bears  but  a  very  small  proportion  in  their 
general  business  as  insurers,  it  is  quite  a 
chance  if  any  of  them  individually  should 
possess  acquirements  that  would  assist  them 
in  regulating  or  controuling  it  with  any 
efiTect 

Thirdly — These  companies  in  this  very 
important  undertaking  are  entirely  irrespon- 
sible to  the  public  for  their  proceedings : 
what  they  do  is  purely  for  their  own  advant- 
age, they  may  increase  or  they  may  reduce 
their  means  or  their  exertions,  at  their  own 
pleasure.  Should  people  be  remiss  in  in- 
suring, the  companies  might  think  it  pru- 
dent to  diminish  their  establishments  of  en- 
gines, or  to  abandon  them  altogether,  and 
certainly  nobody  would  have  any  right  to 
eomplain. 

It  may  be  said  this  is  not  likely  to  hap- 
pen ;  but  it  is  sufficient  to  show,  that  there 
is  no  obligation  on  their  part,  and  that  it  is 
quite  possible  that  their  interest  may  not  be 
to  make  any  great  provision  or  exertions,  in 
order  to  prove  the  system  to  be  bad. 

Fourthly — These  parties  are  not  only  in- 
dependent of  the  public  in  their  arrange- 
mentSi  but  they  are  also  independant  of  one 
another,  consequently  there  is  no  combina- 
tion or  union  among  them,  or  in  their  pro- 
ceedings; each  has  its  own  distinct  esta- 
blishment, which  it  retains  and  uses  without 
reference  to  the  others — hence  must  arise  on 
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some  occasions  a  deficiency  and  on  others  a 
superabundance  of  some  particular  means, 
and  a  want  of  the  general  arrangement  that 
should  enable  the  eflforts  of  the  whole  to  be 
directed  in  the  most  regular  and  efficient 
manner  for  attaining  the  object  in  view. 

In  London,  Liverpool,  and  some  other 
cities,  a  great  improvement  has  been  made 
of  late  years  in  this  respect  In  London 
the  insurance  companies  have  organized  an 
united  establishment  under  one  competent 
superintendent,  which  enables  the  whole 
force  to  be  applied  in  a  far  more  economical, 
judicious,  rapid,  and  energetic  manner  than 
previously.  In  Liverpool  they  have  still 
further  improved  by  not  only  forming  one 
single  establishment,  bnt  making  it  a  part 
of  Ae  police  force ;  still,  however,  even  there 
the  insurance  companies  contribute  a  large 
sum  towards  it ;  for  which  there  is  no  reason. 

It  may  be  conceived  that  these  companies 
have  a  peculiar  interest  in  the  matter,  but  in 
fact  any  expenses  so  incurred  are  defrayed 
by  the  insurers,  and  not  taken  from  the  pro- 
fits of  the  company. 

Fifthly — Another  objection  to  this  system 
is  the  want  of  connection,  and  consequently 
of  the  most  perfect  mode  of  co-operating 
with  other  bodies  and  establishments  whose 
agency  is  absolutely  necessary  at  every  fire, 
such  as  the  companies  or  departments  which 
manage  the  provision  of  water,  the  police,  &c 
Also  the  want  of  some  necessary  legal  powers, 
that  for  the  general  benefit,  are  usually  con- 
conceded  to  duly  authorized  bodies,  subject 
to  proper  control  and  responsibility  against 
their  abuse. 

While  this  system  is  in  Dublin  necessarily 
liable  to  many  of  the  above  inconveniencies, 
there  are  others  which  most  materially  im- 
pede the  great  end  in  view. 

The  action  of  the  insurance  companies  in 
this  undertaking,  only  extends  to  the  pro- 
viding of  fire  engines ;  and  it  must  be  al- 
lowed that  they  are  not  only  abundant  and 
of  good  quality,  but  that  arrangements  have 
been  made  for  their  being  brought  out  in 
sufficient  numbers  and  in  ample  time  for  any 
useful  service,  that  under  present  arrange- 
ments, they  could  render. 

The  greatest  defect  is  in  the  want  of  means 
for  obtaining  a  ready  supply  of  water;  this 
in  all  places  is  the  principal  want,  and  one 
that  in  all,  there  has  been  least  pains  taken 
to  remedy,  by  a  proper  obligation  on  those 
who  would  best  provide  those  means,  by  a 
well  regulated  mode  of  action,  and  by  a  suit- 
able provision  of  funds  to  defray  the  ex- 
pense. 

In  Dublin  the  inattention  to  this  point  is 
peculiarly  great,  and  the  evil  is  peculiarly 
to  be  deplored  ;  since  there  are  few  cities  so 
favourably  circumstanced  for  a  ready  supply. 

Besides  the  river,  which    traverses  and 


Digitized  by  VjOOQIC 


SPBCIFICilTIONS    OF   BKCENT   BK6LISH    PATENTS. 


299 


divides  the  city  into  two  equal  parts,  there  is 
a  canal  on  each  side,  surrounding  it  quite 
close,  affording  abundance  of  water,  and  at 
very  high  levels ;  the  great  basin  at  Porto- 
hello,  on  the  south  side,  connected  with  the 
Grand  Canal,  capable  of  contaiuing  1,000,000 
cubic  feet  of  water,  is  50  feet  above  the  high 
water  level  of  the  river,  with  two  smaller 
cisterns  still  higher;  and  another  on  the 
north  side  connected  with  the  Royal  Canal, 
which  will  hold  near  500,000  cubic  feet,  is 
60  feet  above  the  same  level. 

From  these  reservoirs,  pipes  have  been 
laid  throughout  the  town,  out  with  so  fe?r 
cocks  for  obtaining  the  water  on  occasions 
of  fire,  a;  to  be  scarcely  worth  mentioning ; 
nor  indeed  are  many  of  the  pipes  them- 
selves capable  of  affording  the  necessary 
supply  until  after  a  considerable  interval; 
thus  It  is  seldom  till  an  hour  after  the  first 
alar^n  is  given,  that  the  engines  can  be 
worked  effectually,  during  which  period  a 
fixe  gets  very  great  head ;  whereas,  a  mo- 
derate supply  of  water,  and  moderate  means 
applied  during  the  first  half  hour,  would 
probably  extinguish  it,  save  a  vast  amount 
of  valuable  property,  and  prevent  njuch  dis- 
tress— at  least  such  is  almost  universally  the 
remark  of  persons  who  have  witnessed  these 
occurrences  from  the  beginning. 

Besides  this  advantage  with  respect  to 
sources  of  water,  Dublin  possesses  some 
others  of  much  importance,  if  they  were 
turned  to  proper  account 

It  is  very  compact,  every  part  of  its  out- 
skirts being  nearly  at  equal  distances  from 
the  centre ;  it  may  be  called  level  generally 
speaking,  and  is  intersected  in  almost  every 
direction  by  broad  streets  with  good  carriage 
ways. 

Besides  its  large  population,  which,  as  in 
other  towns  it  may  be  difficult  to  regulate 
for  efficient  service  in  a  hurry,  and  more 
particularly  by  night,  it  contains  a  consi- 
derable police  and  a  large  garrison  of  troops. 
Another  establishment  afrords  much  assist- 
ance, and  by  improved  arrangements  with  a 
good  fire  police,  Is  capable  of  rendering  still 
more,  namely,  the  Paving  Board.  At  its 
station  in  Mary- street,  a  central  position,  are 
kept  tliirty  large  watering  carts  ror  watering 
the  streets,  and  thirty  horses,  each  cart 
capable  of  containing  200  gallons  of  water ; 
a  few  of  the  drivers  live  on  the  spot,  and 
others  in  the  neighbourhood ;  six  of  these 
carts  are  kept  full  all  night,  and  turn  out  at 
any  alarm  of  fire  as  speedily  as  possible,  the 
remainder  (which  are  empty)  follow  and  get 
supplied,  with  water  at  the  nearest  watenng 
station  to  the  fire. 

The  progress  of  circumstances  as  they 
take  place  on  the  occunence  of  a  fire  in 
Dublin  when  it  breaks  out  in  the  night,  is 
usually  in  the  following  manner: — 


The  police  patrol  will  probably  be  the 
first  active  person  who  has  notice  of  the  ac- 
cident. Halving  alarmed  the  inmates  of  the 
house  and  taken  any  immediate  measures 
for  assisting  in  their  personal  safety,  it  is  his 
business  to  give  information  to  the  Divisional 
Station;  and  about  twenty  police  men,  whose 
duty  it  is  to  be  prepared  to  turn  out  at  the 
shortest  notice,  are  collected  at  the  spot  in 
from  10  to  20  minutes,  and  render  every 
assistance  in  their  power. 

CTobe  concluded  in  our  next.  J 


abstracts  of  specifications  of  englis){ 
patents  recently  enrolled. 
Henry  Pjnkus,  late  of  Panton-square, 
Coventry-street,  but  now  of  Maddox- 
street,  Regent-street,  Esq.,/or  iw^rore- 
ments  in  the  methods  of  applying  motive  pnwer 
to  impelling  machinery^  applicahle^  amongst 
other  things,  to  impelling  carriages  and  vcs- 
selSf  and  in  the  methods  qf  constructing  the 
roads  on  tvhicn  carriages  may  be  impelled. 
Roll's  Chapel  Office,  March  2*,  1841. 

The  lucubrations  of  this  inveterate  schemer, 
are  in  this  case  set  forth  in  a  rambling  man- 
ner, and  occupy  fifteen  skins  of  parchment, 
with  a  proportionate  quantum  of  drawings. 
Our  prescribed  limits  forbid  our  going  into 
details;  we  shall,  therefore,  briefly  notice 
these  "  improvements"  under  their  respective 
heads. 

Firstly,  tlie  patentee  claims  the  invention 
of  a  "  (fifferential  railway,"  consisting  of  a 
double  line  of  railway,  on  which,  at  suitable 
distances  apart,  are  fixed  a  series  of  gas-ex- 
ploders (included  and  described  in  one  of  his 
former  patents,)  furnished  with  two  large  ho- 
rizontal wheels,  placed  one  above  the  other, 
round  each  of  v.'^ich  an  endless  metal  band 
passes.  Between  each  pair  of  these  gas 
exploders,  there  is  an  intennediate  pair  of 
wheels ;  an  endless  band  from  one  of  the 
horizontal  wheels  passes  round  one  of  the  in- 
termediate wheels  in  one  direction,  whilst  a 
similar  band  from  the  other  wheel  passes 
round  the  second  intermediate  wheel  in  an 
opposite  direction.  Motion  being  commu- 
nicated from  any  convenient  prime  mover, 
the  bands  run  upon  wheels  placed  in  the 
centre  of  each  line  of  rails,  and  put  them  ii^ 
motion,  which  motion  is  communicated  to 
the  train  of  carriages  by  means  of  bars  ex- 
-tending  from  the  bottom  of  the  same,  and 
which  are  kept  in  contact  with  the  wheels. 

A  second  improvement  consists  in  a  mode 
of  propelling  boats  on  canals  by  the  "gaso- 
pneumatic"  power.  Throughout  the  whole 
length  of  a  canal,  on  one  or  both  banks,  a 
suspension  rail  is  constructed;  and  along 
the  canal,  in  a  line  with  this  rail,  a  gas  main 
is  laid  down.  Upon  the  rail  is  suspended  an 
Impelling  machine,  consisting  of  a  frame  oa 
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wheels,  furnished  with  two  horizontal  pulleys, 
round  one  of  which  an  endless  hand  passes 
from  a  pulley  in  the  hoat  to  he  impelled,  in 
which  is  placed  the  gaso-pneumatic  engine. 
This  engme  actuates  the  pulley  in  the  hoat, 
which,  hy  means  of  the  endless  hand,  com- 
municates its  motion  to  the  horizontal  pul- 
leys, which  in  turn  ^ve  motion  to  the  run- 
ning wheels,  and  cause  the  impelling  ma- 
chine to  move  forward  and  draw  the  vessel. 

In  another  arrangement,  a  steam  engine 
is  used  instead  of  the  gaso-pneumatic  engine 
to  work  the  impelling  machine;  and  in  order 
that  vessels  may  travel  in  opposite  directions 
with  only  one  line  of  rails,  the  impelling 
machines  are  taught  "leap  frog,"  t.  «.,  they 
are  made  to  move  over  one  another,  and  so 
proceed  on  their  respective  journeys ! 

The  patentee  next  proceeds  to  dabhle  in 
electro-magnetism,  and  sets  forth  the  follow- 
ing novel  and  wonder-working  arrangements. 
In  any  given  spot  of  land  a  central  station  is 
to  be  erected,  in  which  is  to  he  placed  an  elec- 
tric battery — or  tanks,  similarly  provided  are 
constructed.  From  this  central  station,or  from 
these  tanks,  a  system  of  pipes  or  mains  are  laid 
down,  along  which,  at  intervals  of  from  one 
to  two  hundred  yards,  are  erected  short  ver- 
tical branches,  terminating  in  a  box  with  a 
moveable  lid.  In  the  mains  are  laid  con- 
tinuous metallic  wires,  so  arranged,  that 
when  their  ends  at  the  station,  or  tanks,  are 
brought  in  contact  with  the  two  poles  of  a 
battery,  they  constitute  metallic  circuits.  In 
order  to  make  this  arrangement  available, 
the  patentee  employs  a  locomotive  engine, 
OS  described  in  his  former  specification,  ex- 
cept that  the  cylinders,  piston-rods  and  their 
appurtenances  are  dispensed  with,  and  the 
drum  is  of  smaller  dimensions.  Ilound  this 
drum  is  coiled  a  pair  of  wires,  and  these  are 
attached  to  a  similar  pair  in,  one  of  tlie  boxes 
before  mentioned.  To  the  locomotive  an 
electro-magnetic  engine  is  applied,  and,  in 
order  to  set  it  in  motion,  electrical  action  is 
induced,  in  the  batteries  at  the  station  or 
tanks,  which  influence  acting  through  the 
metallic  circuit  communicates  the  required 
motion  to  the  impelling  engine.  The  elec- 
tric power  is  also  employed  to  prevent  col- 
lisions on  railways,  by  putting  the  breaks  in 
action,  which  our  readers  will  perhaps  re- 
member, formed  the  subject  of  a  patent 
granted  to  Mr.  H.  M.  Grover,  an  extract 
from  whose  specification  appeared  at  page 
479  of  our  last  volume. 

The  electric  power  is  also  applied  to  the 
lighting  of  railways,  tunnels,  roads,  &c  A 
"  glow,"  or  "  brush,"  is  effected  at  the  re- 
quired point,  from  whence  the  light  is  diffused 
to  other  parts  by  means  of  suitable  stationary 
or  revolving  reflectors. 

Finally,  a  plan  is  propounded  for  working 
fire-engines  by  the  "  gaso-pneumatic  power.*' 


In  this  case,  on  the  engine  reaching  the  fire, 
the  gas  and  water  pipes  are  to  be  both  open- 
ed; the  former  to  supply  the  power,  by 
which  the  latter  is  to  be  projected  on  tha 
flames ! 

If  any  of  our  readers  are  sceptical  on  the 
matters  herein  contained,  we  beg  to  refer 
them  to  the  Chapel,  where,  for  '*  the  small 
charge  of  a  shilling,"  (less  than  a  halfpenny 
a  sheet)  they  may  see  the  original  specifica- 
tion, and  form  their  own  opinions  of  its 
merits. 

William  Horsfall,  of  Manchefter, 
CARD-MAKER,/or  an  improvement  nr improve- 
ments in  cards,  for  carding  cotton,  wool,  silk, 
fiax f  and  other  Jibrous  substances.  Enrolment 
Office,  April  1,  1841. 

The  patentee  commences  by  observing, 
that  the  cards  for  the  above  purposes  have 
been  heretofore,  for  the  most  part,  made  of 
leather;  which  material  is  objectionable  from 
its  want  of  uniformity.  To  obviate  this 
disadvantage,  backs  made  of  sheet  caout- 
chouc have  been  substituted  for  the  leather, 
as  also  linen  or  cotton  cloth  cemented  toge- 
ther, and  woollen  cloth  saturated  with  a  so- 
lution of  india-rubber;  but  these  are  also 
said  to  be  objectionable,  as  being  injuriously 
affected  by  changes  of  temperature,  and  also 
to  be  damaged  by  drops  of  oil  faUing  upon 
them. 

To  provide  a  remedy  for  all  these  defects, 
the  present  patentee  makes  the  backs,  or  foun- 
dations of  cards  for  carding  cotton,  wool, 
silk,  flax  and  other  fibrous  substances,  in  tke 
following  manner : — 

Firstly,  by  usina;  thick  woven  cloth,  made 
of  fine  sheep's  wool  shot  upon  a  warp  of  flax, 
hemp  or  cotton  thread,  coated  with  certain 
compositions  by  which  the  flexibility  of  the 
cloth  is  little,  if  at  all,  impaired.  Or,  Se- 
condly, a  thick  woollen  cloth  with  a  web  of 
thin  smooth  cotton  or  other  suitable  fabric 
connected  to  it  on  one  or  both  sides. 
To  give  the  first  of  these  cloths  the  requisite 
coating,  the  patentee  takes  the  composition 
which  painters  call  distemper,  made  of  weak 
size  mixed  with  ochre ;  when  this  priming  is 
dry,  it  is  pumiced  to  remove  any  inequalities. 
A  coat  of  boiled  linseed  oil  is  then  laid  on 
and  set  to  dry.  A  good  coating  for  the 
coarser  sort  of  cards  may  be  made  of  any  oil 
paint  mixed  with  a  solution  of  soap,  or  of 
glue  and  treacle,  with  the  addition  of  linseed 
oil ;  and  in  employing  either  of  the  two  last 
compositions,  one  coating  only  will  be  re- 
quired. But  whatever  may  bethe  materials 
employed,  this  general  rule  is  to  be  observed, 
viz. — that  where  oils,  &c.  are  used,  they 
must  either  be  mixed  up  with  other  sub- 
stances to  prevent  their  running  into  the 
cloth,  or  have  a  layer  of  priming  composition 
interposed  between  them  and  the  cloth  pre« 
vious  to  their  being  applied. 
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For  making  the  second  soit  of  card  backs, 
a  thick  woollen  cloth,  has  a  web  of  thin 
smooth  cotton  or  other  cloth  cemented  to 
one  or  both  of  its  sides  by  glue  and  treacle, 
or  other  suitable  cement  of  sufficient  adhe- 
siveness, and  not  acted  upon  by  oils.  In  idl 
cases  the  wires  are  inserted  and  secured  into 
the  backs,  thus  prepared  by  the  usual  card- 
making  machinery,  and  in  the  ordinary  way. 
Thomas  Joyce,  op  Manchester,  Iron- 
MONGER, /or  a  certain  article  which  fomu,  or 
may  he  used  as  a  handsome  nob  for  parlour 
and  other  doorSf  bell-pulls,  and  curtain  pins  ; 
and  is  also  capable  of  being  used  for  a  variety 
of  useful  and  ornamental  purposes  in  the  in- 
terior of  dwelling-houses  and  otlier  places. 
Enrolment  Office,  March  30,  1841. 

The  article  thus  ostentatiously  announced 
in  the  title  of  the  patent  consists  of — ^bits 
of  looking  glass  stuck  into  the  articles  thus 
fully  enumerated !  Or  as  the  patentee  more 
tastefully  describes  it — of  a  certain  article 
formed  by  the  application  of  a  mirror  having 
a  brilliant  surface  adapted  to  reflect  light, 
and  to  give  a  handsome  ornamental  appear- 
ance to  the  substance  to  which  it  is  applied, 
which  substance  may  be  wood,  bone,  ivory, 
horn,  papier  mach^e,  metal,  or — any  thing 
else,  that  is  adapted  for  the  several  purposes 
enumerated. 

The  mirror  may  be  of  glass  silvered,  or  of 
polished  steel  (and  why  not  speculum  metal  ?) 
of  a  form  and  size  suited  to  the  purpose  to 
which  it  is  applied ;  it  is  to  be  sunk  into  the 
front  surface  of  the  article,  and  held  there 
by  a  rim  or  border. 

The  peculiar  method  of  applying  these 
mirrors  to  various  articles  is  set  forth  in  de- 
tail. The  claim  is  to  the  article  herein  be- 
fore described,  which  is  formed  by  the  ap- 
plication of  a  mirror  in  any  of  the  ways 
shown  and  described,  to  the  ordinary  sub- 
stances whereof  like  articles  have  heretofore 
been,  or  may  be  made. 

Frederick  Payne  Mackelcan,  of 
Birmingham, /or  certain  improved  thrashing 
machinery f  a  portion  of  whichwnay  be  used  as 
a  means  of  transmitting  power  to  other  machin- 
ery.    Erolment  Office,  March  31,  1841. 

The  improvements  comprehended  imder 
the  patent  consist : 

1.  In  certain  improved  combinations  of 
machinery  for  communicating  the  force  of 
the  prime  mover,  particularly  that  of  horses, 
to  the  drum  of  a  thrashing  machine,  or  to 
any  other  machinery  of  suitable  construction. 

2.  In  a  peculiar  mode  of  combining  the 
concave  surface  denominated  the  "  bed," 
to  the  framing  of  the  thrashing  machine. 

3.  In  the  application  of  a  broad  endless 
band,  as  a  substitute  for  the  ordinary  "  feed- 
ing table." 

In  carrying  out  the  first  improvement,  a 
vertical  axis  is  fitted  with  a  cross  head  at 


top,  with  a  pole  for  the  horses  to  draw  by : 
this  pole  has  a  counterpoise  weight  to  keep  it 
in  equilibrium  on  each  side  the  axis.^  The 
axis  carries  a  spur  wheel,  which  drives  a 
pinion  on  a  separate  axis,  having  at  its  lower 
end  a  large  pulley  or  drum.  This  pulley 
(which  from  its  weight  acts  as  a  fly  wheel) 
carries  an  endless  band  which  drives  the 
thrashing  mill  or  other  apparatus  that  has  a 
pulley  to  receive  it  The  large  pulley  is  not 
keyed  upon  the  axis,  but  is  carried  forward 
bv  a  ratchet  wheel  and  pall  immediately 
above  it.  This  allows  the  horse  to  stop  or 
go  backwards  without  injury  to  the  machin- 
ery. The  power  is  communicated  by  the 
endless  band,  which  passes  through  wooden 
troughs  horizontally. 

The  thrashing  machine  consists  of  a  fram- 
ing of  wood,  having  an  axis  revolving  hori- 
zontally in  [plummcr  blocks  flxed  on  each 
side  of  the  machine.  On  this  axis  an  hexa- 
gonal drum  is  mounted,  having  two  sets  of 
six  wooden  arms  connected  by  iron  bars  to 
wldch  the  beaters  are  bolted ;  the  ends  and 
sides  of  the  drum  are  close  boarded,  and 
some  small  holes  bored  through  to  let  out 
the  air  when  expanded  by  the  centrifugal 
force. 

The  **  bed "  consists  of  a  square  frame 
with  two  diagonal  braces,  and  made  concave 
on  the  under  side;  this  frame  is  close 
boarded  on  both  sides,  and  fluted  plates  of 
iron  are  screwed  up  to  the  under  side.  The 
bed  is  hinged  to  the  back  posts  of  the  fram- 
ing, so,  that  a  line  drawn  from  the  hinge 
should  be  a  tangent  to  the  centre  part  of  the 
arch  formed  by  the  concave  fluted  surface. 
The  distance  of  the  fluted  plates  from  the 
drum  is  regulated  by  two  screws  resting  on 
the  feeding  table.  In  the  operation  of  thrash- 
ing, the  com  is  pushed  into  the  mouth,  and 
is  immediately  struck  upwards  and  carried 
by  the  beaters  along  the  surface  of  the  con- 
cave, after  which  it  is  thrown  out  upon  the 
floor.  In  case  of  too  large  a  mass  of  straw 
being  introduced,  or  any  improper  substance 
that  could  not  pass  in  the  space  allowed  be- 
tween the  drum  and  the  concave,  the  bed 
which  is  kept  down  by  its  own  weight  only, 
rises  bodily  by  turning  on  its  hinges.  In 
thrashing  barley  and  other  unbound  grain, 
the  pateRtee  prefers  a  cylinder  and  concave 
studded  with  large  headed  nails. 

The  improved  substitute  for  tlie  ordinary 
feeding^  table,  consists  of  a  pair  of  rollers 
close  to  the  mouth  of  the  machine,  moving 
together  by  two  pinions  at  their  extremities ; 
at  the  farthest  end  of  the  feeding  table  there 
is  a  single  roller  turning  freely  in  its  bear- 
ings. The  lowest  of  me  pair  of  rollers  is 
diiven  by  a  band  from  the  drum  spindle. 
An  endless  band,  the  width  of  the  feeding 
table  passes  round  the  lower  roller  at  the 
mouth;  and  the  single  roller  at  the  other  end  i 
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ihis  band,  when  in  motion,  carries  the  corn 
into  the  mouth  of  the  machine.  The  claim 
is ;  1.  To  the  horse  engine.  2.  To  hinging 
the  bed  of  the  thrashing  machine  in  the  line 
of  the  tangent  to  the  centre  part  of  the  con- 
care.  3.  To  the  endless  band  as  a  moving 
feeding  table.  4.  To  the  drum  and  concave 
surface. 

Gborqe  Ritchie  and  Edward  Bowra, 
Gracechurch-street,  ManufacturerSi 
for  improvementt  in  the  manufacture  (\f  booif 
muffs,  cuffMf  flounces f  and  tippets.  Enrolment 
Office,  April  1,  1841. 

The  first,  is  a  mode  of  manufacturing 
boas,  muffs,  cuft,  ficc,  by  (in  place  of  ordi- 
nary padding)  filling  them  with  air  which 
ma^  be  contained  in  bags  or  other  suitable 
recipients,  whereby  a  greater  degree  of  elas- 
ticity is  said  to  be  obtained,  as  well  as  a 
degree  of  buoyancy,  which,  in  the  event  of 
an  accident  happening  to  the  wearer  by 
falling  into  the  water,  would  be  the  means 
of  supporting  them. 

The  second,  is  a  mode  of  manufacturing 
that  description  of  cufis  which  are  attached 
to  the  bands  of  the  sleeves  of  gentlemen's 
shirts,  and  ladies'  habit  shirts  (?),  which  are 
also  called  wristbands. 

The  mode  of  manufacturing  boas,  is  as 
follows  .* — the  skin,  or  outer  fabric  of  which 
the  article  is  to  be  made,  being  properly  pre- 
pared, small  bags  about  four  mches  long  by 
two  inches  in  diameter,  or  according  to  the 
size  of  the  boa  required,  are  filled  with  air 
and  placed  within  the  external  covering 
which  is  closed  over  in  the  ordinary  way. 
The  patentees  do  not,  however,  confine  them- 
selves to  this  precise  mode,  as  the  whole  in- 
terior of  the  boa  may  be  made  air-tight  and 
filled  with  air,  or  inflated  balls  of  india- 
rubber  may  be  used.  So  far  well,  but  we 
blush  for  what  follows.  Cuffs,  which  accord- 
ing to  the  good  old  plan,  are  joined  to  the 
ends  of  the  sleeves  of  shirts,  as  is  well 
known,  are  to  be  superseded  by  the  following 
improvement — which  consist  in  making  what 
the  patentees  call  a  "  double  cuff;"  f.  e.  two 
cufifs,  one  of  which  is  made  to  turn  under 
during  the  time  the  other  is  being  worn. 
The  advantage  of  this  is,  that  should  the 
shirt  cuffs  become  dirty  without  the  wearer 
having  the  convenience  of  changing  the 
shirt,  he  can  at  least  change  the  cuffs,  the 
dirty  one  being  turned  up,  and  the  clean  one 
brought  down. 

The  claim  is;  1.  To  the  mode  of  packing 
or  filling  boas,  muffs,  tippets,  and  flounces 
with  air.     2.  To  the  mode  of  applying  dou- 
ble cuffs  to  the  wristbands  of  shirts. 
Thomas  Wood,  the  Younger,  gfWands- 

WORTH-ROAD,    ClaFHAM,    GeNTLEMAN,  foT 

improvements  in  paving  streets,  roads,  bridges, 
Sfuares,  paths,  and  such  like  ways.  Enrol- 
taient  Office,  April  2,  1841. 

The  blocks  used  by  this  patentee  for  the 


purposes  of  paving,  are  of  two  forms,  vis., 
the  section  of  the  pyramid,  having  either  ft 
square  or  elongated  (quadrangular)  base,  and 
the  double  wedge  cut  from  either,  having  a 
square  base  or  a  similar  elongated  base.  The 
patentee  does  not  confine  himself  to  any 
particular  materials  for  his  paving,  which 
may  be  wood,  stone,  &c. ;  neither  does  he 
confine  himself  to  any  particular  form  fot 
the  blocks,  nor  to  any  particular  angle  ;  only 
the  section  of  the  pyramid  and  the  double 
wedges  mast  all  be  cut  at  the  same  angle. 
Hie  most  advantageous  angle  at  which  to 
cut  or  mould  the  blocks,  range  from  70  to 
88 1  degrees. 

In  paving,  the  blocks  are  so  disposed  that 
every  other  block  in  one  series  of  blocks  is 
the  site  of  the  p3rrainid  standing  on  its 
smaller  end ;  and  every  other  block  in  ano- 
ther series  of  blocks  is  the  site  of  the  pyra- 
mid standing  on  its  base.  .Hie  interme- 
diate blocks  of  both  series  are  the  double 
wedges  which  from  their  peculiar  form  com- 
bine equally  well  with  the  section  of  pyra- 
mids, whether  the  latter  be  placed  on  their 
smaller  end,  or  their  bas6,  and  a  number  of 
such  alternate  series  of  blocks  being  placed 
across  a  road,  all  the  blocks  are  made  to 
lean  and  press  on  each  other  on  all  sides  in 
mutual  support  Half  blocks  are  used  at 
the  alternate  side  to  break  joint 

A  number  of  these  blocks  are  laid  across 
a  road  between  the  two  points  of  abutment, 
those  blocks  having  the  largest  base  of  the 
pyramid  upwards,  being  left  standing,  half 
an  inch  or  more  above  the  others;  these 
blocks  ate  then  driven  down,  with  wedges 
and  consolidates  the  mass.  Or  in  order  to 
give  good  abutment  for  the  feet  of  horses, 
each  alternate  block  placed  with  the  base  of 
the  pyramid  upwards  is  half  an  inch  higher 
than  the  adjacent  ones.  Another  plan,  is  to 
make  them  from  one  to  three  inches  higher 
than  the  others,  and  to  fill  in  the  space  with 
concrete,  coal-tar,  asphalte,  &c.,  heated  and 
mixed  with  gravel,  sand,  &c. 

The  claim  is,  to  the  peculiar  combination, 
construction,  or  arrangement  of  blocks  of 
the  forms  specified  and  described,  and  the 
modifications  of  that  peculiar  combination, 
construction,  and  arrangement 

John  Wordsworth  Robson,  op  Well- 
CLOSE-SQtJARE,  Artist,  foT  certain  improve- 
ment in  water  closets.  Rolls'  Chapel  Office, 
April  3,  1841. 

These  improvements  refer  severally  to 
ship,  portable,  and  house  water-closets. 

The  water-closet  for  ships,  consists  of  a 
bed-plate  of  cast-iron,  having  two  sunk  pas- 
sages, each  having  two  openings  through 
the  bed-plate.  An  ordinary  basin  or  hopper 
is  placed  over  one  of  these  openings,  and  a 
short  cylinder  encloses  the  other  corres- 
ponding opening,  as  also  one  of  the  open- 
ings to  the  other  passage.     This   cylinder 
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nuy  be  9|  inches  in  height  ftnd  about  6| 
inched  in  diameter,  and  is  secured  to  the  bed- 
plate by  screws  passing  through  its  lower 
flange.  To  the  upper  flange  of  Siis  cylinderi 
a^  conical  blocked  leather  diaphragm  or 
piston  is  secured  by  a  metal  ring  and  screws  i 
to  the  middle  of  the  diaphragm  a  piston  rod 
is  attached  by  metal  plates.  This  conical- 
shaped  leather  top  is  6)  Inches  diameter  at 
the  top,  4  inches  diameter  at  the  bottom, 
and  2|  inches  deep.  The  aperture  in  the 
bed-plate,  opening  into  the  cylinder,  is  closed 
by  a  loaded  leather  yalve ;  from  the  cylinder 
there  is  a  communication  through  the  second 
passage  to  the  soil-jpipe  head,  also  closed  by 
a  loaded  valve.  \VTien  the  closet  is  placed 
below  the  water  line  of  a  ship,  a  hanging 
valve  may  also  be  placed  at  the  extiemity 
Of  the  sdl-pipe,  so  as  effectually  to  prevent 
the  ingress  of  water,  if  thought  advisable, 
but  is  by  no  means  essential  to  the  safe  and 
efficient  working  of  the  valve.  A  strong 
triangular-shaped  metal  upright  stands  upon 
the  top  of  the  cylinder,  to  the  elbow  or  outer 
part  of  this  upright,  is  attached  one  end  of 
a  lever,  by  which  all  the  machiner  /  is  worked. 
A  valve-tap  stands  upon  the  top  of,  and  is 
firmly  bolted  to  the  upright,  and  is  the  me- 
dium through  which  the  water  passes  from 
the  cistern  or  reservoir,  &c.,  to  the  basin. 
Through  a  stuffing-box  in  the  centre  of  the 
lower  plate  of  this  valve,  there  descends  a 
tap-rod,  and  above  the  stuffing-box  is  a 
small  chamber  covered  with  a  strong  leather 
valve,  which  is  lifted  by  an  upward  move- 
ment of  the  tap -rod,  thereby  admitting 
water  into  the  basin.  An  ordinary  lifting 
piece  rises  through  the  seat,  which  being 
raised,  lifts  the  piston  rod  and  leather  dia- 
phragm of  the  cylinder,  creating  a  vacuum 
therein,  which  causes  the  contents  of  the 
basin  to  rush  into  the  cylinder,  at  the  same 
time  the  tap- rod  being  also  raised  allows  the 
water  to  enter  the  basin. 

On  again  depressing  the  handle,  the  flex- 
ible piston  ejects  the  water  and  the  soil  from 
the  cylinder  through  the  soil  pipe. 

The  portable  water-closet  consists  simply 
of  a  small  cistern  of  water  placed  above  the 
level  of  the  seat,  and  furnished  with  a  valve 
tap  as  before  described ;  the  basin  is  placed 
within  a  suitable  vessel  or  receiver,  its  lower 
orifice  being  closed  by  a  leather  valve  trap. 
The  apparatus  is  worked  by  a  lifting  lever, 
which  opens  the  valve  and  discharges  the 
contents  of  the  basin,  at  the  same  mne,  by 
acting  on  the  valve  tap,  a  supply  of  water 
enters  and  rinses  the  basin.  On  depressing 
the  handle,  a  counterpoise  weight  enects  the 
closing  of  the  basin  valve. 

The  house  closet  does  not  greatly  differ 
fh>m  those  in  ordinary  use,  except  that  the 
cylinder  and  flexible  piston  (Martin's  nump 
of  17C>6)  is  used  to  inject  water  into  the  basin. 


The  patentee  elaims — 1.  In  the  ship 
water-closet,  the  bed  plate  and  tubes  at- 
tached thereto,  through  which  the  soil  and 
water  pass  from  the  basin  into  the  cylinderi 
and  from  the  cylinder  into  the  soil  pipe. 

2.  The  leather  valves  by  which  the  va- 
cuum is  produced  wi^in  the  cylinder,  and 
in  the  valve  box  or  soil  pipe  head ;  and  the 
valve  box  in  which  the  valve  is  contained. 

8.  The  inverted  conical-shaped  leather 
cylinder  top,  with  the  metal  plates  upon  the 
top  and  bottom  thereof,  and  the  method  of 
working  the  same  (so  as  to  obviate  the  ne- 
cessity of  a  solid  piston,  cylinder  top,  and 
stuffing  box),  by  creating  vacuum  in  the 
cylinder  without  friction — and  by  the  appli- 
cation of  less  power  than  has  ever  before 
been  used. 

4.  The  valve  tap  in  all  its  parts,  by  which 
water  is  admitted  into  the  basin,  with  the 
tap  rod  and  the  method  In  which  the  same 
are  worked. 

5.  In  the  portable  closet,  the  valve  tap,  by 
which  water  is  admitted  into  the  basin ;  the 
leather  valve  at  the  bottom  of  the  basin,  and 
the  method  of  working  the  said  valve  by  a 
detached  counterbalanoe  weight,  attached  to 
the  bottom  of  the  lift  piece. 

6.  In  the  house  closet,  the  bed  plate  and 
tubes  attached  thereto,  tiirough  which  the 
water  passes  from  the  cistern  or  reservoir 
into  the  basin ;  and  the  leather  valves  within 
the  cylinder  and  valve  box,  and  the  leather 
valve  at  the  bottom  of  the  valve  plate*  which 
works  within  the  soil  box  ;  also  the  inverted 
conical- shaped  leather  cylinder  top  and  me- 
tallic plates  attached  to  the  bottom  thereof, 
and  the  method  of  working  the  same,  as 
herein  above  fully  described. 

This  specification  is  most  miserably  drawn, 
and  seems  to  be  of  **  home  manufacture ;" 
its  composition  displays  a  sing^ular  contempt 
of  all  the  ordinary  rules  of  orthography  and 
syntax.  The  drawings,  also,  seem  to  scorn 
the  trammels  imposed  on  enterprising  ge- 
nius by  the  laws  of  perspective ;  in  fact,  any 
thing  more  voMrtistieal  can  hardly  be  con-^ 
ceived.  The  laws  of  nature  have  been  re- 
garded full  as  little  as  the  foregoing.  "Who 
ever  heard  of  leather  valvee  producing  a 
vacuum  ? — (vide  claim  2) — or  how  is  it  pos- 
sible that  a  vacuum  should  be  produced  in 
places  (the  valve  box  and  soil  pipe  head) 
where  the  only  action  is  that  of  pressure  ? 
The  patentee  m  this  case  might  have  con- 
sulted some  competent  advieer  on  these  points 
with  infinite  advantage. 


IfOTBS  AND  MOTIOBS. 

Life  BoaUj^**An  old  »uh$eriber**  beg*  to  t»k— 
What  ii  Dim8dal«'8  life  boat  for  steam  vesMls  ?  Is 
it  dllfer«nt  from  Captain  8mitk*t,  described  hi  No. 
84S,  OotobOT  5, 1880  )  Wkat  is  Francit's  American 
lifeboat?    Which  is  the  best  and  cheapest  mode 
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of  forming  the  air-tiriit  boxes,  of  what  materiali, 
and  how  best  secured  ?—2>ii6tfn,  Feb.  11, 1841. 

Limit  to  Mining  Operations, — ^At  the  recent  meet- 
ing of  the  Manchester  Geological  Society,  Mr. 
Eaton  Hodgkinson  made  some  remarks  on  experi- 
ments conducted  in  several  coal-pits  in  the  neigh- 
bourhood  of  Manchester,  and  the  salt  mines  near 
Northwich,  in  Cheshire,  with  a  view  to  ascertain 
the  change  of  temperature  at  certain  depths.  The 
onlv  oondusion  he  had  been  able  to  oome  to  on  this 
subject  M'as,  that  the  temperatiuxi  increased  with 
the  increase  of  depth.  He  had -made  no  allow- 
ance for  the  difference  of  depth  in  reference  to  the 
level  of  the  sea.  Mr.  H.  added  that  one  thing  was 
very  certain,  viz.,  that  from  the  increase  of  tempe- 
rature downwards,  a  limit  would  be  axed  to  all  our 
mining  speculations  at  a  depth  of  two  miles.— 
Mining  Journal. 

Novel  AppUcaiion  qf  Steam  Poton-.-— Numerous 
as  are  the  ends  to  which  steam  has  been  applied, 
and  its  use  extended  in  the  present  century,  we 
question  if  its  application,  as  a  motive  power,  can, 
since  the  daj-s  ot  Hiero  of  Alexandria,  be  charac- 
teristic in  an^  single  instance  of  more  inventive 
genius  than  in  the  one  we  have  recently  become 
acquainted  with— one  indeed  strikingly  exemplify- 
ing the  triumph  of  genius  in  a  department  oi  me- 
chanics the  most  unlikely  to  be  brought  under  the 
operation  of,  or  affected  fay,  the  steam-engine.  We 
mean  the  formation  of  ordinary  cart  or  coach 
wheels.  It  is  some  years  since  Messrs.  B.  and  W. 
BuBsell,  mill-wrijrhts,  at  Loanhead,  near  Denny, 
were  convinced  of  the  practicability  of  performing, 
by  means  of  a  machine,  certain  descriptions  of 
work  hitherto  confined  in  its  execution  to  manual 
labour.  We  are  scarcely  qualified  to  give  a  tech- 
nical description  of  the  working  of  Messrs.  B.'s 
invention,  but  firom  what  we  have  seen,  we  may 
mention  Uiat  it  is  moved  by  a  steam-engine  of  six 
horse  power— that  the  naves,  the  spokes,  and  fel- 
loes of  wheels,  are  not  only  turned  and  perfectly 
formed  out  of  rough  wood  in  an  incredibly  short 
space,  but  each  part  is,  at  the  same  time,  so  inge- 
niously fitted  for  being  joined  to  the  other  parts  as 
to  form  a  whole ;  each  part  being  perfectly  fitted 
and  finished  for  Uiat  punwse.  The  naves  are  nea^y 

Serforated  and  mortised  to  the  requite  size,  and 
ne  openings  formed  for  *'  bushing,"  and  for  the 
spokes  which  are  "  tenoned'*  on  both  Uie  nave 
and  felloe  ends,  and  at  once  made  exactly  to  fill 
the  mortisina^,  while  the  felloes  in  their  formation 
have  the  "  aool"  or  rather  dule  holes,  and  the 
mortising  for  the  *'  tenoned"  or  upper  end  of  the 
spokes  perfectly  finished,  all  by  the  machine ;  so  that 
manual  labour  is  superseded,  except  for  the  mere 
purpose  of  cleaning  and  putting  the  parts  toge- 
ther ,which  have  thus  been  fitted  so  for  each  other  as 
to  form  a  perfect  whole— a  compact  well-finished 
article,  whether  in  the  ''joinings"  or  the  general 
**  make  and  finish"  of  the  work,  and  hence  in  du- 
rability far  superior  to  that  produced  by  manual 
labour.  We  have  seen  the  machine  in  operation 
and  the  work  produced,  and  therefore  speak  with 
confidence  when  we  aflinn  that,  in  durability  and 
excellence  of  workmanship,  ^macAinecAi/}  fj  Messrs. 
Bussell's  wheels  have  an  undoubted  superiority 
over  those  formerly  in  use ;  and  we  are  nappy  to 
add,  for  the  information  of  our  agricultural  friends, 
the  cost  will  be  less— sufficiently  low  indeed  as  to 
be  bar  to  exportation ;  so  that  all  the  ends  for 
which  change  is  desirable  are  here  effected.—iSXirltiig 
JounaL 

J^ew  Printtn0  Procefs.— The  Orphine  Proeeti 
is  the  name  given  by  Mr.  Morison  to  a  pecu- 
liar method  of  printing,  by  means  of  cylinders, 
of  which  that  gentleman  is  the  inventor  and 
patentee.  The  principle  which  forms  the  basis 
of  the  process  is  that,  if  two  cylinders  be  made 
to  communicate  moUon  one  to  the  other,  by  means 
independent  of  the  contact  of  their  surfaces,  they 
will  give  off  on  each  other,  or  on  any  inter>'ening 


surfisce,  exactly  the  same  quantity  of  ink  u  may 
have  been  received,  by  one  or  more  of  them,  from 
another  cylinder  moved  by  the  same  infineuce  as 
the  first.  By  the  application  of  this  principle,  Mr. 
Morison  is  enablea  to  supply  a  surface  of  types 
with  a  constant  and  eoual  eoating  of  ink ;  and 
whether  the  types,  or  other  surface  to  be  printed 
from,  be  placed  on  a  cylinder  and  moved  circularly, 
or  a  vibratory  movement,  backwards  and  forwards, 
be  imparted  to  a  plane  surface,  as  the  supply  of  ink 
keeps  pace  with  tne  movement  of  the  sur&ee,  im- 
pressions may  be  taken  as  rwpidly  as  two  men  ean 
supply  and  take  out  paper.  The  inv«ator  has  fur- 
ther applied  this  principle  to  cvlinder  printing  in 
colours,  which  is  effected  by  fixing  round  a  drum  a 
number  of  cylinders,  each  supplied  with  colouring 
matter  firom  a  separate  inking  apparatus,  and  so 
arranged  that  their  several  impressions  unon  the 
paper  supplied  by  the  drum  combine  and  form  an 
entire  figure.  The  motion  of  the  whole  apparatus 
proceeds  from  that  of  the  drum,  from  whicn  all  the 
cylinden  receive  their  movement  by  means  of  cogs. 
A  little  literary  production,  called  the  Page  qf 
Knowledge,  ornamented  with  coloured  designs,  has 
been  produced  by  Mr  .Morison,  firom  a  rough  working 
model ,  and  consequently  under  great  disadvantages ; 
notwithstanding  which,  and  the  badness  of  the  de- 
signs, endently  the  work  of  an  impractised  hand 
and  indifferent  tools,  itis  evident  that  the  principle 
is  true,  and  that  all  the  defects  are  owing  to  de- 
partures from  it,  which  the  restricted  means  of 
Mr.  Morison  were  unable  to  avoid.  One  of  the 
most  valuable  results  of  the  process  thus  briefly  de- 
scribed is,  that,  as  the  degree  of  pressure  exercised 
by  the  rollers,  one  on  the  other,  is  completely  un- 
der command,  it  becomes  possible  to  take  impres- 
sions from  the  slightest  conceivable  elevations,  or 
firom  the  most  ficxiole  substances,  without  wearing 
or  depressing  them.  The  designs  in  the  above- 
mentioned  pamphlet  are  printed  partly  fh>m  cork, 
portlv  fh>m  leatner  and  soft  wood,  and  others  firom 
reliei drawings,  executed  by  scratching  on  there- 
verse  side  of  a  thin  plate  of  metal— a  method  which 
admits  of  producing  designs  with  the  greatest 
rapidity. 

Immense  Artesian  fl^eU.— At  the  sitting  of  the 
Academic  des  Sciences  on  Monday,  M.  Amgo  made 
a  report  on  the  Artesian  well  at  Orenelle,  which 
showed  the  great  difficulties  attending  the  under- 
taking. The  first  time  the  borer  fell  into  the  ca\ity 
was  when  the  perforation  had  been  made  to  the 
depth  of  1 15  metres— 377  feet.  This  was  soon  after 
the  commencement  of  the  operation,  was  soon  re- 
covered, and  was  in  fact  as  nothing  to  what  occur- 
ed  in  1837.  Then  the  length  of  the  bars  united  toge- 
ther measured  384  metres— 1,260  feet.  Not  only 
these  broke,  but  the  enormous  metal  spoon  used 
to  bring  the  materials  to  the  surface,  also  feQ  to 
the  bottom  of  the  cavity,  from  a  height  of  80  metres 
—863  feet,  and  it  required  extraorunary  exertions 
to  recover  it  and  draw  it  out  anin.  The  opomtion, 
which  could  only  be  worked  by  means  of  a  wind^ 
lass,  with  horse-power  working  on  the  surface, 
occupied  the  whole  time  from  May,  1837,  to  Au- 
gust 1SS8.  The  immensity  of  this  labour  for  15 
successive  months  may  be  well  conceived,  when  it 
is  reflected  that  it  had  to  act  to  a  depth  of  460 
meters— upwards  of  8,000  feet.  This  difficulty 
being  overcome,  the  works  were  continued  without 
any  fresh  misfortune  until  the  8th  of  April,  1840, 
when  the  alesoir.  another  part  of  the  borer,  fell 
from  a  considerable  height  with  such  force  that  it 
penetrated  the  chalk  below  to  the  depth  of  86  metres 
— ^  feet.  This  created  great  delay.  In  fine,  a 
fourth  accident  occurred  shortly  before  the  suc- 
cessful termination,  when  the  metal  spoon  again 
fell  to  the  bottom  of  the  bore,  having  nearly  attain- 
ed ito  extreme  depth.  This  time  M.  Mulct  thought 
it  better  not  to  attempt  to  draw  it  out,  but  to  put  it 
on  one  side  by  forcing  it  horizontally  into  the 
earth. 
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mills'  submarine  propbllbrs. 

[Patent  dated  September  81,  1840;  Specification  Enrolled  March  81, 1841 J 


The  mode  of  submarine  propelling  in- 
vented by  the  present  patentee  possesses  con- 
siderable novelty,  and  if  the  magnitude  and 
weight  of  some  parts  of  the  motive  machinery 
employed,  prove  no  objection,  will  undoubt- 
edly be  most  effective. 

Fig.  1  is  a  longitudinal  view,  chiefly  in 
section  of  a  vessel  fitted  up  according  to 
Mr.  Mills'  plan ;  fig.  2  a  stern  view. 

A  hollow  space  or  wheel  case  A  A,  is 
made  in  the  middle  of  the  vessel,  consider- 
ably below  the  water  line,  open  on  both  sides 
to  the  water,  but  perfectly  water-Ught  above, 
below,  and  at  stem  and  stern.  Within  this 
case  a  horizontal  wheel  B,  separately  re- 
presented in  fig.  3,  moves  on  friction  rollers, 
g  g  gi  having  a  vertical  shaft,  or  axis,  which 
>  passes  through  a  stuffing-box  in  the  top  of 
the  wheel-case,  and  works  in  metal  bearings, 
one  in  the  bottom  of  the  wheel-case,  and 
the  other  in  a  beam  which  extends  across  the 
vessel.  This  vertical  shaft  is  by  means  of  a 
connecting  rod,  connected  with  the  engine, 
or  other  motive  power  having  a  reciprocating 
action.  The  horizontal  wheel  is  composed  of 
two  iron  rings  E  £,  one  at  the  top,  the  other 
at  the  bottom,  having  iron  spokes  F  F,  which 
extend  from  them  to  an  iron  nave  G ;  the 
spaces  between  the  rings  and  spokes  are  filled 
up  with  wood,  and  the  whole  is  covered  by  a 
metal  plate  or  plates  on  both  sides,  so  as  to 
exhibit  the  appearance  of  a  solid  disc,  which 
fills  the  wheel-case,  and  projects  a  little  on 
each  side  of  the  vesseL  A  hollow  revolving 
shaft  H  H,  with  a  rectangular  boie  for  the  re- 
ception of  the  paddle-shEft  at  each  extremity, 
passes  through  the  wheel  from  side  to  side,  and 
turns  freely  therein.  The  end  of  the  paddle- 
shaft  which  is  inserted  in  the  hollow  revolving 
sha{t,is  made  at  the  inner  end  of  a  circular  form, 
and  at  the  outer  end  next  the  floats  of  a  rect- 
angular form,  having  a  link  at  the  inner  end, 
by  which  it  is  secured  in  its  place.  A  rope 
or  chain  is  passed  down  from  a  capstan  or 
windlass  K  on  the  upper  deck,  through  a  chan- 
nel in  the  body  of  the  wheel- shaft,  wlifere  it 
is  drawn  through  an  orifice  in  the  hollow  re-  • 
volving  shaft,  and  attached  to  the  link  of  the 
paddle-shaft.  The  leaves  or  floats  of  each 
paddle-shaft,  two  or  more  in  number,  are 
suspended  upon  it  loosely  by  hinges,  so  that 
when  moved  tlirough  the  water  in  a  direction 
contrary  to  the  line  of  motion  of  the  vessel, 
they  oppose  their  extended  surfaces  to  it,  and 
when  moved  in  the  other  direction  they  open 
and  present  their  edges  only  to  the  water. 
^  In  adjusting  the  paddle-shafts,  one  of  them 
(it  is  indifferent  which)  must  be  secured  be- 
fore the  other,  and  must  have  its  rope  passed 
round  the  revolving  shaft,  by  giving  it  one  full 


revolution.  The  other  paddle  is  then  secured 
in  its  place  with  its  rope  passing  direct  to  the 
windlass  without  any  such  coil ;  it  follows 
that  any  subsequent  turn  of  the  windlass 
which  causes  the  fijrstto  be  uncoiled  from  the 
revolving  shaft, will  causethe  other  to  be  coiled 
upon  it  A  ready  means  is  thus  afforded  for 
reversing  the  action  of  the  paddles,  for  as 
each  paddle  rope  is  coiled  or  uncoiled  to  the 
extent  of  half  a  revolution  of  the  revolving 
paddle-shaft,  it  causes  the  position  of  the 
paddles  in  the  water  to  be  reversed.  The 
ropes  are  wound  once  round  the  windlass  in 
opposite  directions,  and  then  drawn  tight  and 
secured ;  the  windlass  being  held  fast  by  a 
wheel-lock,  of  a  new  and  very  ingenious  con- 
struction. This  wheel  lock  consists  of  a  back 
and  front  plate  connected  by  a  ridge  or  parti- 
tion-piece in  the  middle ;  at  the  bottom  there 
is  a  small  toothed  wheel  which  turns  on  an  axis 
passing  through  the  two  plates ;  above  this 
wheel  there  are  two  clutches,  fastened  by  pin 
joints  to  the  plates,  their  upper  ends  being 
pressed  outwards  by  two  springs ;  when  the 
upper  ends  of  the  clutches  arc  pressed  out- 
wards, their  lower  ends  take  into  th3  teeth  of 
the  small  wheel,  and  prevent  it  from  moving 
either  way  ;  but  when  either  of  the  clutches 
is  pressed  inwards  the  wheel  is  left  free  to 
turn  in  that  one  direction.  This  wheel-lock  is 
attached  to  the  frame  of  the  windlass,  and 
takes  into  a  wheel  fixed  finnly  to  one  end  of 
the  barrel  of  the  windlass  ;  a  cord  or  rope  is 
attached  to  the  upper  end  of  each  clutch  and 
passed  through  a  hole  in  the  top  of  the  front 
plate  of  the  wheel  lock,  whence  it  is  carried 
down  and  fastened  to  a  treadle  attached  to 
the  deck ;  so  that  when  it  is  desired  to  unlock 
the  windlass,  and  turn  it  in  either  direction, 
all  that  is  necessary  is,  to  press  down  with 
the  foot  the  treadle  which  commands  the 
clutch  sought  to  be  unlocked,  when  the  wind- 
lass may  be  turned  lound  as  required. 

The  horizontal  wheel  at  each  stroke  of  the 
engine  performs  about  ^*  of  a  revolution,  so 
as  to  produce  one  complete  sweep  of  the 
paddle  shaft;  the  paddles  act  alternately, 
but  it  is  stated,  that  in  consequence  of  the 
motion  being  taken  from  the  central  axis,  the 
vessel  will  be  moved  forward  in  a  straight 
line. 

In  order  to  give  the  paddle  shafts  as  much 
stroke  as  is  productive  of  useful  eflfect,  and 
at  the  same  time  to  exclude  the  water  as 
much  as  possible  from  the  wheel  case,  the 
angular  corner  spaces  which  are  left  unoc* 
cupied  by  the  wheel  are  filled  up  with  lol- 
locking  pieces,  secured  by  screws. 

Another  simpler  mode  of  constructing  the 
wheel  and  attaching  the  paddle  shafts  is  also 
shown  J  but  in  this  case  the  paddles  can  only 
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be  rerened  by  drawing  them  out  and  refix- 
ing  them.  Instead  of  the  paddles  with  hinged 


fla^s,  a  solid  flat  paddle  may  be  employed, 
which  is  made  to  ''  feather"  at  the  end  of  its 


Fig.  2. 


stroke,  and  oppose  its  edges  only  to  the 
water  in  returning.  [Mr.  Mills'  patent  also 
includes  some  improYements  in  engines,  but 


these  we  must  reserve  for  the  subject  of  a 
future  notice.] 


KXPBRIMBNT8  AT  THB  POLYTECHNIC  INSTITUTION  ON  MARINB  PROPBLLBRS. 


Sir, — In  your  No.  919  of  the  Mtcha" 
nieg*  Magazine  is  a  notice  from  a  "  Cor- 
respondent" having  the  above  title. 

1  should  not  have  intruded  upon  Your 
valuable  pages  had  not  my  name  been 
mentioned,  and  the  merits  of  my  inven- 
tion called  in  question. 

I  am  sorry  any  person  should  be  found 
capable  of  circulating  that  which  is  like- 
ly to  lead  the  public  mind  astray  on  a 
subject  of  so  much  importance. 

There  were  no  "  comparative  experi- 
ments made,"  as  your  correspondent 
states — none  at  least  that  deserved  the 
name;  nor  was  it  an  appointed  thing— I 
accidentally  met  Capt.  Carpenter  at  the 
Institution.  It  is  sufficient  to  say  that  my 
model  was  out  of  order,  the  wheel  strik- 
ing the  paddle  box,  which,  of  course, 
retarded  its  progress  through  the  water. 

I  am  sorry  your  correspondent  should 
put  Capt.  Carpenter's  propellers  in  com- 
petition with  Stevens^s  patent  paddles. 


For  the  fact  is,  neither  the  screw  nor 
Capt.  Carpenter's  propellers  can  have 
the  least  chance  in  contending  with  mv 
patent  wheels.  I  regret  I  am  obligea, 
in  self  defence,  to  draw  a  comparison 
between  the  two  inventions;  the  more 
so,  as  Capt.  Carpenter's  invention  cer- 
tainlv  has  some  merit,  and  I  will  do  him 
the  justice  to  say,  that  it  is  superior  to 
the  screw ;  but  submarine  propelling 
can  never  compete  with  side  paddles, 
where  the  power  employed  is  equal  in  both 
cases. 

The  trial  alluded  to,  as  I  observed 
before,  was  not  a  fair  one,  inasmuch  as 
the  power  I  employ  is  not  half  that  of 
Capt.  Carpenter's;  and  your  correspond- 
ent omitted  to  state  that  the  vessel  of 
Capt.  Carpenter  received  no  inconsider- 
able impetus  from  the  hand  when  start* 
ed  ;  neither  was  my  machinery  adapted 
for  the  pool  for  a  trial  of  speed. 

The  little  model  is  now  at  the  Poly- 
Il3 
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technic,  and  will  try  her  powers  any  day 
Capt.  Carpenter  may  like  to  appoint, 
provided  he  has  eqnal  power,  and  I  will 
stake  ten  pounds  to  five  as  to  the  result. 

Perhaps  it  may  not  be  amiss  here  to 
state  that  an  experiment  has  been  tried 
on  a  larger  scale— namely,  on  a  steam 
tug,  with  an  engine  of  eight  horses 
power,  on  the  river  Wear,  in  Sunder- 
land, on  a  measured  piece  of  water.  The 
vessel  was  made  to  do  her  utmost  with 
her  own  paddles,  of  the  ordinary  con- 
struction, which  she  performed  in  20 
minutes ;  the  old  wheels  were  then  re- 
moved, and  my  patent  wheels  affixed, 
and  the  distance  run  under  precisely  the 
same  circumstances,  which  she  perform- 
ed in  15  minutes.  Another  vessel,  the 
Don,  with  an  engine  of  36  horses  power, 
and  fitted  with  my  patent  wheels,  will 
be  plying  on  the  Tyne  in  a  few  days. 

Had  the  steam  ship  President  been 
fitted  with  these  wheels,  she  would  have 
performed  her  voyage  in  9  or  10  days, 
and  could  not  under  any  circumstances 
have  been  more  than  a  day  or  two  over 
time.  The  vast  importance  of  this  in- 
vention consists  in  giving  nearly  the 
same  speed  in  rough  as  in  smooth  water; 
they  are  not  half  the  usual  width,  make 
no  back  water,  cause  no  vibration,  and 
cannot  get  out  of  order,  having  no  mov- 
ing parts.  It  is  extraordinary  that  the 
means  of  preventing  such  delay  as  in  the 
case  of  the  President  are  at  hand,  yet 
little  or  no  attention  is  paid  to  it.  With 
these  wheels  every  voyage  may  be  short- 
ened nearly  one-fourth ;  but  all  this  is 
useless  to  state;  John  BuU,  proverbially 
obstinate,  turns  a  deaf  ear  to  every  new 
improvement.  "He  will  be  led,"  but 
••  cannot  be  driven. "  Propose  anything 
to  him  which  is  apparent  to  every  one, 
andwhichhisown  common  sense  should 
immediately  direct  him  to  decide  on, 
and  he  gravely  shakes  his  head  with  an 
air  of  wisdom :  "Ah  I  so  many  things 
have  failed  already ;  it  looks  very  well, 
and  I  think  it  will  do,  but  I  wont  adopt 
it" — and  he  is  off  in  a  canter.  It  is  not 
the  part  of  engineers,  either,  to  recom- 
mend; for  each  has  some  little- darling 
scheme  of  his  own.  But  I  am  happy 
to  say  this  does  not  apply  as  regards 
my  invention  to  those  whose  names 
stand  high  in  the  profession,  and  who 
only  wait  until  they  can  consistently  re- 
commend it,  when  they  have  promised 
to  do  so.    Thus  the  case  stanas  at  pre- 


sent, and  the  opportunity  of  determining 
this  important  po'mt  will  soon  offer  itself 
on  the  Tyne.  Two  vessels,  of  precisely 
equal  power  and  equal  dimensions  and 
tonnage,  the  one  fitted  with  common 
paddles  and  the  other  fitted  with  Ste- 
vens's patent  paddles,  will  start  on  or 
about  the  20th  inst.;  this  will  decide  the 
case,  and  the  general  adoption  of  Ste- 
vens's patent  paddles  will,  it  is  hoped, 
put  to  rest  the  present  vain  attempt  to 
screw  a  boat  to  Jonathan. 
I  am.  Sir, 

Yours  obediently, 
J.  W.  Stbvbms. 

Woodford,  Essex,  8th  April,  1841. 


ON  THE   CON8TRDCTI0N   OP  VELO- 
CIPEDES. 

Sir, — An  amateur,  whose  communica- 
tion on  this  subject,  appeared  in  your 
921st  number  (page  261),  and  who  pro- 
fesses to  have  "  paid  considerable  atten- 
tion" to  these  matters,  must  allow  me  to 
put  him  right  in  one  or  two  points^  in 
which  his  views  are  singularly  erroneous. 
He  states  that  almost  all  the  veloci- 
pedes hitherto  presented  to  public  notice, 
"have  been  constructed  with  an  utter 
disregard  of  the  most  simple  mechanical 
principles.  Most  of  them  have  been  pro- 
pelled by  turning  a  winch  with  the  hand, 
and  thus  acting  on  the  wheels." 

Believing  that  I  have  paid  fully  as 
much  attention  to  this  subject  as  mv 
brother  "Amateur,"  I  would  beg  to  asK 
him  where  he  has  ever  seen  a  single  ve- 
locipede so  constructed,  and  so  worked? 
The  only  one  worked  by  a  winch  that  I 
ever  saw,  was  that  which  I  described  in 
your  last  volume,  p.  259.  A  design  of 
my  own  for  one  to  be  worked  in  this 
manner,  was  published  in  your  818th. 
number,  but  this  cannot  possibly  be 
classed  among  those  which  "  have  been 
constructed"  &c. 

The  fact  is  just  the  reverse  of  that 
stated  by  an  "Amateur;"  almost  all  the 
velocipedes  hitherto  constructed  have 
been  worked  by  treadles  acted  upon  by 
"  the  weight  of  the  human  body."  How 
any  person  who  has  paid  the  slightest 
attention  to  this  subject,  could  have 
overlooked  this  fact,  I  know  not. 

As  far  as  the  Mechanics*  Mapaeins 
alone  is  concerned,  it  exhibits  notices  of 
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Mr.  Revis'  "AellopodeB"»— Mr.  Mer- 
ryweather's  PedomotiTe  Carriaget — and 
Mr.  Squire's  Manumotive  Carriagef— 
all  of  them  actually  constructed,  and 
worked  by  the  "important  power  of 
producing  motion/'  which  your  corres- 
pondent tells  us  ''has  been  entirely 
overlooked"!  I  have  seen  at  least  a 
score  of  others  similarly  worked,  of 
which  no  published  record  is  available, 
but  of  the  actual  existence  of  which, 
abandant  evidence  could  be  obtained  if 
necessary. 

Having  entered  thus  fully  into  an  ex- 
exposition  of  the  true  facts  of  the  case, 
so  far  as  the  actual  adoption  of  the  one 
or  other  mode  of  working  is  concerned, 
1  now  proceed  to  notice  the  position  ad- 
vanced, that  almost  all  the  velocipedes 
"  have  been  hitherto  constructed  with  an 
utter  disregard  of  the  most  simple  me- 
chanical principles." 

All  motion  when  produced  by  animals 
must  be  the  result  of  muscular  action ; 
when  the  power  of  a  man  is  applied  to  a 
winch  or  cranked  axle  of  very  small 
radius,  its  rotation  is  produced  by  mus- 
cular energy  alone,  the  body  being  in  a 
state  of  comparative  quiescence;  but 
where  the  winch  is  of  a  large  radius,  the 
weight  of  the  body  comes  in  aid  of  the 
moving  force  at  one  part  of  the  revolu- 
tion. The  average  weight  of  a  man  is 
rightly  stated  at  about  140  or  150  lbs., 
and  is  asserted  to  be  nearly  equal,  "  if 
judiciously  applied,"  (aye  there's  the  rub  ) 
to  the  average  draught  of  a  horse  in 
drawing  a  light  carriage !  It  must  be 
evident  to  all  who  are  conversant  with 
mechanics,  that  this  weight,  falling 
through  a  certain  space  will  produce  a 
certain  effect ;  but  having  once  fallen,  it 
must  be  lifted  again  to  its  original  start- 
ing point,  before  it  can  generate  a  simi- 
lar useful  energy.  Well,  how  is  it  to  be 
raised?  By  muscular  effort  alone;  and 
the  effort  must  be  as  much  greater  than 
the  dead  weight,  as  is  sufficient  to  over- 
come it,  and  raise  it  to  its  original  eleva- 
tion. So  that  whether  the  muscular 
power  is  applied  direct  to  a  winch  han- 
dle, or  to  tne  continual  lifting  the  weight 
of  the  body,  if  an  equal  effect  is  pro- 
duced, an  eciual  degree  of  exertion  must 
be  exercised.  It  becomes,  therefore,  a 
mere  matter  of  choice  with  individualH, 

•  Vol.  rxxi.  p.  IS.    t  Vol.  xxxi.  p.  104.    +  Vol. 
xxxm,p.l74. 


as  to  whether  they  will  use  their  arms  or 
their  legs  as  propellers  for  their  "  hob- 
bies." 

It  is  somewhat  difficult  to  imagine 
what  "  class  of  persons"  can  possibly  be 
alluded  to,  by  "  An  Amateur,"  as  being 
likely  to  use  velocipedes,  that"  would, 
more  than  any  other  "be  speedily 
fatigued  by  any  kind  of  labour  to  which 
they  had  not  been  accustomed,*'  Is  there 
a  single  individual  to  whom  this  remark 
is  not  equally  applicable?  Therefore, 
every  velocipe(^e  nitherto  constructed, 
has  remained  a  useless  toy. 

That  important  power,  the  weight  of 
the  human  body,  has  been,  perhaps,  as 
judiciously  applied  in  the  "  Aellopodes" 
of  Mr.  Revis,  and  the  Pedomotive  car- 
riage of  Mr.  Richard  Merryweather,  as 
is  possible,  and  the  performances  of  each 
were  highly  satisfactory ;  that  is,  the 
speed  obtained  with  a  certain  quantity 
of  exertion,  was  ouite  as  great  as  sound 
calculation  would  entitle  us  to  expect. 
In  both  of  these  contrivances  (as  well  as 
in  many  others)  the  weight  was  alter- 
nately thrown  upon  treadles  acting  on 
the  cranked  axles  of  the  driving  wheels. 
Another  modification  of  a  Pedomotive 
would  be,  by  placing  a  tread-wheel  be- 
hind a  pair  of  large  driving  wheels,  a 
spur  wheel  on  the  former  taking  into  and 
driving  a  pinion  on  the  axle  of  the  latter ; 
a  hand  rail  should  be  placed  for  the  rider 
to  lay  hold  of  while  he  continued  "  step- 
ping up"  the  wheel.  The  tread-raill 
character  of  the  affair  is  of  no  conse- 

3uence,  the  motion  of  the  mill  would 
rive  round  the  large  wheels  at  a  con- 
siderable speed,  while  the  frame  would 
be  supported  upon,  and  the  carriage 
guidea  by,  a  stem  wheel  placed  behind. 
The  rider  would  in  this  manner  soon 
leave  the  little  boys  behind  who  should 
sing  after  him,  "  Oh,  such  a  getting  up 
stairs  I  never  did  see,"  if —he  belonged 
to  the  class  not  speedily  fatigued  by 
labour !  At  any  rate  there  would  here 
be  no  violation  of  "  simple  mechanical 
principles.** 

**  Let  a  carriage  be  constructed,"  how 
you  will,  whether  you  propel  it  by  the 
muscular  energies  of  the  arms  or  the 
legs,  fatigue  must  ineviubly  result  from 
working  it ;  and  if  vehicles  of  this  de- 
sciiption  are  to  remain  useless  toys  till  it 
is  otherwise,  toys  they  must  ever  be  to 
the  end  of  time. 

Useless  they  must  ever  be  to  those 
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who,  like  an  **  Amateur,"  entertain  the 
eztra7af(aiit  notion  of  beinf^r  able  (with- 
out fatigue)  to  "  takeout  a  lady  or  inva- 
lid for  exercise." 

Useful  they  may  be,  when  properly 
constructed,  and  rationally  applied ;  use- 
ful  when  used  in  reason  for  the  ]egiti« 
mate  object  of  moderate  exercise,  as  I 
hatre  pointed  out  in  a  previous  commu- 
nication. 

In  walkinff,  the  weight  of  the  body  is* 
not  perceptibly  lifted ;  even  the  foot  it 
self  is  elevated  a  very  trifling  distance 
from  the  ground ;  so  that  of  all  modes 
of  progression,  effected  by  the  individual 
himself,  walking  must  ever  be  the  easiest. 

While  on  this  subject,  I  beg  to  offer 
a  description  of  an  improvement  in  loco- 
motive chairs  for  invalids,  which  may  be 
useful  to  ''  H.  N."  (pai^e  68).  Let  the 
chair  be  mounted  on  a  fixed  axle  some- 
what towards  the  front ;  upon  this  axle 
place  two  wheels,  each  carrying  a  pro- 
jecting ring  on  the  inner  side  of  the 
spokes,  of  a  diameter  a  little  less  than 
that  of  the  wheel ;  on  a  level  with  the 
invalid's  hands  on  each  side,  place  a 
small  winch  handle  with  an  axis  passing 
through  the  side  frame  of  the  chair,  and 
having  on  the  outside  a  small  pulley  or 
roller.  A  belt  being  passed  round  these 
rollers  and  round  the  rings  on  the  wheels, 
the  turning  of  the  handles  will  cause  a 
blow  motion  of  the  wheel,  and,  conse- 
quently, a  traversing  of  the  chair.  The 
hinder  part  of  the  chair  is  supported 
upon  a  large  castor,  or  a  small  wheel, 
turning  freely  upon  a  vertical  pin.  On 
turmng  both  handles  equally,  the  chair 
will  advance  in  a  straight  line,  but  by 
turning  either  one  or  the  other  it  can  be 
guided  to  the  right  or  the  left ;  and  it 
may  in  this  way  be  turned  round  within 
its  own  space. 

As  easy  and  not  rapid  motion  is  the 
object  required,  it  may  in  this  manner 
be  most  effectually  obtained,  and  a 
"merlin"  thus  constructed,  would  be 
s^reatly  superior  to  that  described  at 
page  89. 

I  remain.  Sir,  yours  respectfully, 
Wm.  Baddsley. 

London,  April  7Ui,  1841. 


your  Journal  abounds,  I  send  you  the 
'following  sketch  and  description  of  a 
simple  and  economical  method  of  pro- 
ducmg  a  good  fire  in  a  short  time : — 


IMPROVED  BLOWER  FOR  STOVE 
GRATES. 

Sir, — With  the  view  of  adding  mv 
*nile  to  the  useful  information  with  whicn 


A  is  a  common  drawplate,  to  which  is 
attached,  by  hinges,  an  iron  plate  B, 
which  together  cover  the  whole  front  of 
the  fire  place.  A  little  below  the  centre 
of  B  is  a  circular  hole  about  2  inches 
diameter,  which,  being  produced,  is  at 
the  same  time  contracted  until  the  aper- 
ture does  not  exceed  half  an  inch,  and 
as  the  whole  of  the  air  necessary  to  sup- 
port combustion,  is  necessarily  obliged 
to  pass  through  this  small  opening,  a 
blast  is  produced,  which  cannot  fail  to 
rekindle  even  an  expiring  fire.  Another 
evil  which  this  contrivance  is  calculated 
to  remedy,  is  that  bane  of  the  landlord,  a 
smoky  chimney,  which  may  be  effec- 
tually superseded  by  causing  the  plates 
to  fit  the  fire-place  moderately  well. 

I  am.  Sir,  yours  respectively, 

J.W. 

Binningham,  Feb.  2, 1841. 


ON   THE   CALCULATION    OF    LIFE   AN- 
NUITIES.      BY    MR.    GEORGE    SCOTT. 

(Continued  from  page  271.) 

Sir, — Mr.  W.  Morgan,  late  Actuary 
of  the  Equitable,  in  vol.  2,  page  443 
(Price  Morgan)  makes  the  following  can- 
did statements : — 

"During  thirty-three  years,  from  Ja- 
nuary 1768  to  January  1801,  the  number  of 
assurances  on  single  lives  bad  been  83,201, 
of  which  number  tf  0,597  were  on  the  lives 
of  persons  under  50  years  of  age,  among 
whom  the  deaths  were  fewer  than  those  in 
the  Northampton  Table  in  the  proportion  of  4 
to  7.  Betw(;cn  theag^s  50  and  60  the  number 
of  assurances  on  single  lives  had  been  15,779, 
and  compared  with  the  Northampton  Table, 
the  number  of  deaths  had  been  as  5  to 
7.  Between  60  and  80  years  of  age,  the 
number  of  assurances  on  single  lives  had 
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been  6,825,  and  among  them  the  decrements 
compared  with  those  in  the  Northampton 
Table  were  in  the  ratio  3  to  4,  nearly." 

Af^ain,  in  vol.  1,  page  183,  he  states 
more  particularly — 

**  Compared  with  the  decrements  of  life 
in  the  Table  (Northampton)  from  the  year 
1768  to  the  year  1810,  the  decrements  of 
life  in  the  Society,  appear  to  haye  been  from 
the  age  of 

10  to  20  in  the  ratio  of  1  to  2 

20  to  30 1  to  2 

;U)  to  40 3  to  5 

40  to  50 3  to  5 

50  to  60 5  to  7 

60  to  80 4  to  5  or  at 

all  ages  together  in  the  ratio  of  2  to  3." 

From  the  above  recorded  facts  we 
have  ample  proof  of  the  enormous  pro- 
fits the  different  Assurance  Offices  must 
have  had  when  the  Northampton  Table 
formed  the  basis  of  their  calculations, 
on  life  assurances  for  given  periods,  or 
for  its  whole  duration.  Not  but  what 
the  Northampton  Table  may  have  gene- 
rally shown  the  true  waste  of  human 
life  among  a  body  of  people  where  good 
and  bad  lives  are  mixed  together.  But 
those  who  have  the  good  fortune  to  ob- 
tain assurances  on  (heir  lives  do  consist 
(for  they  have  to  undergo  the  ordeal  of 
a  medical  examination,)  of  a  selection  of 
the  best  lives  from  the  general  mass.- 

The  single  premiums  of  assurance  for 
equal  periods  of  time,  but  for  different 
ages,  for  the  same  sum  and  rate  per 
cent,  are  nearly  in  proportion  to  the 
mortality  for  these  equal  p  -riods  of 
time.  Thus  the  single  premium  for  as- 
suring 100/.  on  an  age  of  10  for  a  period 
of  10  years,  interest  4  per  cent.,  is 
£7.687,  by  the  Northampton  data :  also 
by  the  same  Table,  the  single  premium 
for  assuring  the  same  sum  at  the  same 
rate  per  cent.,  for  an  age  of  20  for  10 
years,  is  £1 1.797>  and  the  ratio  of  mor- 
tality  by  the  Table  for  these  two  ages. 


tions^and^^^ 
6675 


for  10  years,  is  expressed  by  tbe  frac- 

,  where,  the    de- 
5132 

nominators  express  the  number  living 
by  the  Table  at  the  age  of  10  and  20, 
and  the  numerhtors,  the  numbers  that 
die  between  the  age  of  10  and  20,  and 

2o«.d3o.or||L..  ||L::ioo: 

152 ;  that  is,  the  ratio  of  the  watte  of 
life  between  the  ages  of  10  and  20,  is  to 
the  waste  between  20  and  30  (by  the 
Northampton  Table,)  as  100  to  152.  Now 
7.687:11.797::  100:l53;thatis,tho8in. 
gle  premiums  for  equal  periods  of  tinie; 
but  diff*ereut  ages  are  very  nearly  in  pro- 
portion to  the  mortalit>  for  these  equal 
periods.     Again, 

The  single  premiums  computed  from 
different  tables  of  mortality,  for  the  same 
sum,  age,  rate  per  cent.,  and  period  of 
time,  will  also  be  very  nearly  in  propor- 
tion to  the  mortality  exhibited  by  the 
two  tables  for  the  same  period  of  time. 
Thus,  by  a  similar  process  by  M.  De 
Parcieux*s  Table  of  Mortality— formed 
from  the  lists  of  the  French  Tontines— 
for  every  100  persons  that  die  by  his 
table,  between  the  ages  of  40  and  50, 
the  mortality  by  the  Northampton  Table 
for  the  same  ages  and  period,  gives  1 88 
deaths.  We  have  computed  the  single 
premiums  for  assuring  £100  at  4  per 
cent,  from  both  Ubles  for  the  said  ages 
and  period  of  time,  and  find  them  to  be^ 
by  the  French  table  £9.448 ;  and  by 
the  Northampton,  £17.345.  Hence^ 
£9.448:£l7.345::i00:i83i,  and  hence 
the  single  premiums  are  very  nearly  i* 
the  ratio  of  the  waste  of  life  shown  bj 
the  two  tables. 

The  following  little  table  will  exhibit 
Mr.  Morgan's  comparison  of  the  waste 
of  assured  or  selected  lives,  and  that  by. 
the  Northampton  l\ible. 


Table  I. 


For  every  100  deaths  of 

those  assured  in  the 

Equitable. 


From 


10 

to 

20 

20 

to 

30 

30 

to 

40 

40 

to 

50 

50 

to 

60 

60    to    80 


The  deaths  by  the  North< 
ainpton  Table  on  mixed 
lives,  win  be  ' 


100 
100 
100 
100 
100 
100 


200 
200 
167 
167 
140 
12« 


CTobe 
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IMPROVKD   POROB-BACK. 


Sir, — I  bep[  to  hand  you  a  design  for 
a  forge  back,  which  Ivthink  would  be 
very  useful  to  smiths,  iron-founders,  &c. 
as  it  would  combine  the  advantage  of 
the  use  of  the  hot-air  blast  with  that  of 
preserving  the  iron  from  the  destructive 
effects  of  intense  heat.  I  lately  saw  one 
of  West's  patent  forge  backs,  a  descrip- 
tion of  which  appeared  in  your  Maga- 
zine some  months  since,  and  after  I  had 
examined  it,  imagined  the  desired  ends 
might  be  attained  by  a  more  simple  ap- 
paratus, and  that,  too,  without  the  waste 
of  heat,  and,  consequently,  of  coal,  which 
in  spite  of  the  inventor's  statement,  and 


long  roll  of  flattering  certificates,  must 
inevitably  be  attendant  on  the  use  of 
West's,  the  iron  in  which  is  continually 
absorbing  heat  from  the  fire,  and  trans- 
mitting it  to  the  water,  which  is  carried 
off  by  a  pipe  to  be  cooled,  again  to  return 
and  carry  off  more.  Independently  of 
the  above  named  fault  it  possesses  an- 
other— viz.,  that  of  being  exceedingly 
cumbersome ;  it  requires  a  cistern  or  wa. 
ter  butt,  pipes,  &c.  to  complete  it.  The 
construction  of  the  one  that  I  beg  to  lay 
before  your  readers  wUl  bo  understood 
by  a  reference  to  the  sketch.  Fig.  1  is 
a  back  view,  with  the  outside  removed 


0* 


in  order  that  the  channels  may  be  seen. 
Fig.  2,  a  side  view,  llie  air  first  enters 
at  the  pipe  a ;  its  course  towards  the  fire 
is  shown  by  arrows.  It  will  be  observed 
that  no  heat  is  wasted,  as  what  the  air 
receives  from  the  iron  is  again  returned 
to  the  fire  b,  the  hole  open  to  the  fire. 
The  apparatus  mav  be  conveniently 
made  in  two  parts,  the  plate  c  being  se- 
cured by  bolts  to  the  ears  d,  clay  or  some 
other  suitable  substance  having  been 
previously  laid  on  the  parts  marked  e, 


forming  the  sides  of  the  channels,  so 
that  the  passages  may  not  communi- 
cate with  each  other,  excepting  by  the 
proper  inlets. 

Hoping  you  will  oblige  me  by  insert- 
ing this  in  your  highly  esteemed  perio- 
dical, 

I  am.  Sir, 
Your  obedient  servant, 
A.  Bellum. 

Hayle,  February  29,  IWl. 
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KXPBRIMSNT  WITH  MC  NAUOHT'B 
STB  AM  INDICATOR  APPLIBD  TO  A 
LOW-PRBSSURB  BN6INB. 

Sir» — ^The  subjoined  is  a  diagram 
drawn  by  one  of  McNaught'a  Low- 
Pressnre  Steam  Engine  Indicator,  when 
applied  to  the  cylinder  of  the  engine 
employed  at  these  works.  The  diameter 
of  the  cylinder  is  16}  inch ;  the  length  of 
stroke  36  inches ;  the  number  of  revo- 
lutions per  minute  40.  .  A  in  the  dia- 
gram represents  the  atmospheric  line. 


IS^ 

<; 

) 

W.4 

1-3,0 

•        ^ 

11.7 

_ 

IM 

11.0 

10,6 

10.2 

9.« 
9.0 



7,8 

5,4 

10;875    Averogc, 

I  took  care  to  have  the  indicator  clean, 
and  as  free  from  friction  as  possible; 
the  pencil  bore  lightly  upon  the  paper 
and  made  a  very  faint  mark,  which  to 
render  more  distinct  and  permanent  I 
ran  over  with  a  pen  and  ink. 
'  You  will  see  that  I  have  divided  and 
taken  twelve  measurements  of  the  dia- 
gram, and  make  the  average  pressure  on 
the  piston  per  square  inch  10.275  lbs. 

Perhaps  it  may  be  proper  to  say,  that 
the  engine  is  of  that  oescription  called  a 
"  fieam  Engine,"  having  a  common  box 


slide  valve  (such  as  is  generally  used  for 
high-pressure  engines,)  workea  by  means 
of  a  stud  fixed  on  a  face  plate  at  the  end 
of  the  crank  shaft. 

At  the  time  the  diagram  was  taken 
the  engine  was  driving  a  blowing-fan 
for  the  cupolas,  4  feet  diameter,  another  of 
3  feet  diameter  for  the  smithies,  one  small 
planing-machine,  five  lathes,  and  two 
grindstones  for  the  turners,  besides  the 
shafting,  &c.,  which  consists  of  one  up- 
right and  two  horizontal  shafts,  also  a 
heavy  shaft  for  driving  another  room 
which  strap  was  running  on  a  loose 
pulley  at  the  time ;  six  other  straps  for 
three  lathes,  one  upright  drill,  and  one 
screwing-machine,  also  on  their  loose 

Sullies,  and  an  intermediate  shaft  driven 
y  a  pair  of  spur  wheels  for  getting  up 
the  speed  of  the  4  feet  fan. 

If  you  think  it  worth  the  trouble  I 
shall  be  glad  to  see  at  your  convenience 
this  mite  in  a  comer  of  your  valuable 
journal,  and  remain 
Yours  respectfully, 

M.  NOTON. 

Inrell  Foundry,  Stanley-street,  Solford, 
AprU7.l841. 


THB   SMOKE  NUISANCE — MR.  ARMSTRONG  IN 
REPLY   TO    MR.   DIRCKS. 

Sir, — Perceiving  that  Mr.  Dircks  has 
thought  it  worth  while  to  transmit  you  a  copy 
of  a  communication  of  mine  to  tlie  Liverpool 
Mercury,  containing  suggestions  for  getting 
rid  of  the  nuisance  of  smoke  in  certain  cases, 
together  with  a  critique  of  his  own  on  my 
plan,  both  of  which  you  have  thought  not  too 
unimportant  to  republish  in  your  interesting 
Magazine,  I  am  in  consequence  induced  to 
ask  the  favour  of  your  inserting  my  reply  to 
that  gentleman's  letter. 

Such  is  the  hot  and  sanguine  temperament 
of  inventors  generally,  and  of  smoke  burners 
in  particular,  tliat  they  can  seldom  afford  to 
allow  their  projects  to  cool  sufficiently  for  a 
calm  investigation  of  their  merits.  Like  the 
rest,  Mr.  D.  and  his  patron  have  both  shown 
a  strong  disposition  to  **  holloa  before  they 
are  out  of  the  wood,'*  and  like  many  other 
schemes  of  the  same  genus,  theirs  seems  to 
have  gone  dead  before  there  was  time  to  have 
it  properly  condemned. 

I  am,  Sir,  yours  respectfully, 

R.  Armstrono. 

Mr.  Armstrong's  letter  to  the  Editor  qf  the 
Liverpool  Mercury, 
Sir, — The  objections  of  your  correspon- 
dent, Mr.  Henry  Dircks,  to  my  proposed 
unpatented  plan  for  preventing  the  nuisance 
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of  smokei  and  the  reasons  he  gives  for  pre- 
ferring what  he  naturally  enough  considers 
the  **  more  natural  and  rational"  patent  plan 
of  Mr.  Williams  for  effecting  the  same  oh- 
ject,  (in  which,  it  appears,  he  is  personally 
interested,)  call  for  a  few  explanatory  re- 
marks from  me.  In  order  not  to  trespass  at 
too  great  a  length  on  your  valuable  columns, 
I  shall  endeavour  to  be  as  brief  as  is  con- 
sistent with  the  necessity  of  in  some  degree 
anticipating  similarly  unfounded  objections 
on  the  part  of  others.  My  object  shall, 
therefore,  be  to  assist  in  enabling  your  gene- 
ral readers  to  form  an  impartial  opinion  re- 
specting the  two  plans  in  question,  rather 
than  to  write  a  formal  reply  to  your  corre- 
spondent, much  as  his  letter  invites  com- 
ment 

Mr.  Dircks  asserts  that  Jeffrey's  plan  of 
condensing  smoke  has  already  been  tried  in 
Liverpool,  and  failed, — although,  in  the  ab- 
sence of  any  reference  wlrtitever  to  the  where 
and  the  when  of  the  experiment,  I  may  be 
permitted  to  doubt  the  alleged  fact,  more 
especially  as  I  find  Mr.  Dircks  errs  in  his 
statement  that  the  patent  for  it  expired  only 
last  year ;  for,  on  reference  to  the  list  of  pa- 
tenU  for  1824,  I  find  it  is  dated  Octobei  7  th 
of  that  year;  consequently,  it  must  have  ex- 
pired in  the  year  1838.  But,  granting  that 
the  original  plan  of  Mr.  Jeffreys  may  have 
failed,  it  does  not  follow  that  the  plan  I  have 
proposed,  which  involves  considerable  altera- 
tions in  the  practical  application  of  the  prin- 
ciple, must  also  be  unsuccessful,  as  X  ex- 
pressly described  in  my  former  letter  some 
details  of  which  tbe  original  plan  was  de- 
ficient, but  which  details,  or  some  modifica- 
tion of  them,  are  absolutely  necessary  to  its 
success. 

The  description  I  gave  you  of  my  im- 
proved plan  was  evidently  intended  by  me 
merely  as  a  popular  explanation  of  its  gene- 
ral features  rather  than  instructions  for  car- 
ryhig  it  into  efifect,  for  it  is  easy  to  conceive 
that  where  the  chimney  already  erected  is  of 
sufficient  width  there  is  no  necessity  to  build 
an  additional  shaft  It  is,  then,  only  neces- 
sary that  a  nine-inch  wall  should  be  run  up 
inside,  dividing  the  chimney  into  two  equal 
portions,  and  this  wall  need  not  be  higher 
than  the  roof  of  the  building  with  which  the 
greater  number  of  chimneys  are  usually 
connected.  The  roof  of  ordinary  engine- 
houses  or  factories  will  also  be  of  amply  suf- 
ficient elevation  on  which  to  place  the  water 
cistern;  this  cistern  being  external  to  the 
chimney,  it  will  be  found  that  a  common 
cask  of  moderate  dimensions  will  serve  the 
purpose,  if  it  be  made  to  communicate  by  a 
small  pipe  with  the  cullender  intended  to 
distribute  the  shower  of  cold  condensmg 
water  within  the  downcast  shaft     Surely 


there  can  be  nothing  of  the  diiEcul^  which 
Mr.  Dircks  effects  to  apprehend,  either  in 
this  or  any  other  arrangement  for  carrying 
out  tlie  plan.  Various  other  modes  of  ef- 
fecting the  same  ohject,  suitahle  to  the  local 
circumstances  of  each  case,  must  imme- 
diately present  themselves  to  the  mind  of  any 
practical  "engineer"  deserving  the  name, 
that  would  certainly  be  neither  "elaborate" 
nor  "  expensive." 

With  respect  to  plans  for  burning  the 
smoke,  or,  in  the  scientifically  precise 
phraseology  in  which  their  respective  inven- 
tors and  patentees  usually  delight  to  speak 
of  them,  destroying  smoke  by  "  combustion,*' 
I  have  to  remark  that  the  chief  objection  to 
them  IS,  that  tiiey  nearly  all  require  the  ad- 
mission of  a  large  quantity  of  cold  unde- 
composed  atmospheric  air  direct  to  the  hodj 
or  chamber  of  the  furnace — that  is,  air  which 
has  not  passed  through  the  ignited  fuel  on 
the  fire  grate,  and,  consequenUy,  containing 
its  fuU  supply  of  oxygen,  without  which 
neither  smoke  nor  any  thing  else  will  hum, 
a  fact  well  known  now-a-days  to  the  naerest 
tyro  in  any  mechanics'  institution,  without 
his  having  absolutely  "studied'*  Mr.  Wil- 
liams's book  on  the  atomic  mysteries  of 
"  chemical  combustion." 

Now,  the  evils  arising  from  the  admission 
of  cold  air  to  the  furnace  chamber  of  a  steam- 
engine  boiler  are  numerous;  it  not  only 
checks  the  generation  of  steam,  by  imping- 
ing against,  and  cooling  the  heating  surface 
of  the  boiler,  but  it  also  checks  or  dioiinishes 
the  velocity  of  the  draught  of  air  passing 
through  the  fire-grate,  by  lowering  the  tem- 
perature of  the  column  of  air  in  the  chimney, 
on  which  tiie  draught  itself  entirely  depends, 
thus  lessening  the  intensity  of  the  heat  in  the 
fire-place,  and  thereby,  in  effect,  diminishing 
the  evaporative  power  of  the  boiler.  But 
the  bad  consequences  of  admitting  air  in  this 
way  are  far  from  being  confined  to  the  want 
of  economy  in  the  process  ;  that  with  which 
the  public,  who  wish  -to  get  rid  of  the  nui- 
sance, is  most  concerned,  is,  that  the  impe- 
diment which  this  plan  throws  in  the  way  of 
the  firemen  keeping  up  the  steam,  prevents 
the  process,  such  as  it  is,  from  being  used  at 
all.  All  sensible  operative  engineers  have 
the  greatest  dislike  to  it,  and  for  good  rea- 
son ;  for,  setting  aside  the  continual  danger 
arising  from  the  explosion  of  fire-damp  in 
the  flues,  they  say,  and  say  truly,  that  the 
act  of  letting  in  the  air,  converts  the  dose 
air  furnace  at  once  to  the  state  of  a  common 
open  house  fire; — it  is  then,  in  fact,  no 
longer  a  steam-engine  furnace  at  alt  The 
peculiarly  unhappy  illustrations  for  his  side 
of  the  argument,  which  Mr.  Dircks  uses,  of 
"  a  torch  and  an  argand  lamp,"  may  be  ap- 
propriately extended,    by  saying  that  thi^ 
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heat-giving  propcrtiea  of  the  furnace  in  its 
ordinary  state,  when  compared  to  those  ef- 
fects in  its  smoke-huming  state,  are  exactly 
in  proportion  to  the  heat  obtained  from  an 
argand,  or  any  other  lamp,  by  means  of  the 
blow-pipe,  compared  to  that  obtained  from 
the  same  lamp  without  one.  In  the  former 
case,  less  light  is  obtained,  it  is  true,  as  is 
still  more  strikingly  exemplified  in  the  case 
of  the  oxy-hydrogen  blow-pipe;  but  it  is 
heat,  and  not  light,  that  we  are  wanting  in  a 
steam-engine  furnace. 

The  simple  fact  that  light  is  not  a  neces- 
sary concomitant  of  great  heat,  seems  to  have 
been  entirely  overlooked  by  Mr.  Williams, 
as  well  as  by  the  three  or  four  learned  pro- 
fessors whose  testimonials  he  has  published ; 
for  they  all  seem  to  take  it  for  granted,  that 
the  fire-grate  of  a  steam-engine  furnace  is 
nothing  but  a  kind  of  retort  for  the  destruc- 
tive distillation  of  coal.  When  such  notions 
are  acquiesced  in  by  such  men  as  Professor 
Biande,  it  is  no  wonder  that  Messrs.  Dircks 
and  Williams  consider  the  furnace  chamber 
to  be  a  sort  of  argand  lamp.  All  the  arrange- 
ments connected  with  the  experimental  boiler 
and  furnace  on  the  patent  "combustion" 
plan,  put  up  for  public  inspection  at  Messrs. 
Dircks  and  Co.'s  works,  in  VulCan-street, 
are  entirely  conformable  with  this  erroneous 
idea.  I  took  occasion  to  look  at  this  speci- 
men of  the  patent  furnace  only  yesterday, 
and^uch  a  peep-show  business  certainly  I 
never  saw  before.  There  are  a  number  of 
holes  for  looking  through  into  the  flues,  in 
order  to  see  the  "  chemical  combustion" 
going  on,  each  hole  being  furnished  with 
something  like  the  eye- piece  of  a  telescope 
with  glass  in  it  When  the  air-holes  are 
opened  the  smoke  is  inflamed  certainly,  and 
so  it  is  when  the  furnace  door  is  left  open  for 
a  space  of  two  or  three  inches,  but  with  less 
danger;  this  I  had  the  satisfaction  of  prov- 
ing demonstratively  at  Mr.  Dircks's  works 
yesterday ;  and  any  one,  whether  engineer  or 
not,  may  do  the  same.  Let  them  shut  up 
the  patent  smoke-burning  holes  which  admit 
the  air,  and  open  the  furnace  door  a  small 
space  instead,  and  they  will  find  that  exactly 
the  same  effects  are  produced  as  before, 
namely,  less  smoke  and  less  steam. 

This  great  and  fatal  defect  of  a  diminish- 
ed production  of  steam,  occasioned  by  dimi- 
nishing the  draught  of  the  Are,  was  expressly 
stated  in  my  former  letter,  but  which,  in  his 
anxiety  to  puff  his  own  pet  scheme,  Mr. 
Dircks  has  not  thought  it  convenient  to  no- 
tice. It  is,  however,  important  that  the  at- 
tention of  all  who  really  feel  interested  in  the 
permanent  removal  of  the  smoke  nuisance 
should  be  particularly  drawn  to  the  fact,  as 
it  has  always  been  the  great  stumbling-block 
of  nearly  all  practical  smoke  burners ;  and 
in  no  one  plan  that  I  ever  met  with  is  the 
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almost  insurmountable  nature  of  this  diffi- 
culty more  conspicuously  illustrated,  both  in 
theory  and  practice,  than  in  that  of  which 
Mr.  Dircks  has  assumed  the  championship. 

Fearful  of  trespassing  too  far  on  your  in- 
dulgence this  week,  I  shall,  with  your  per- 
mission, return  to  the  general  subject  of  my 
former  communication  in  a  future  letter. — 
Yours,  &c.. 

It  Armstrong. 

Manchester,  Feb.  16, 1841. 


NECESSITY   FOR  A   FIRE   FOLICE   IN   DUBLIN. 
(From  the  CUizent  a  Dublin  Monthly  Journal.) 

(Concluded  from  pa^e  299.) 
In  the  mean  time  the  alarm  is  to  be  given 
at  many  different  places  by  any  individuals 
who  may  chance  to  think  of  it — 

1.  To  the  fire  offices  for  the  engines,  chief» 
ly  in  or  near  College  Green. 

2.  To  the  Paving  Board  Office  in  Mary- 
street  for  the  water  carts. 

3.  To  the  pipe  water  establishment  in 
"William- street  or  in  Barrack- street  for  the 
turncocks. 

There  is  a  portable  fire-escape  apparatus 
at  each  of  the  police  divisional  stations,  but 
it  does  not  appear  whether  their  service  is 
thoroughly  organized,  so  that  they  may  be 
run  out  with  rapidity  on  all  alarms. 

The  first  body  in  readiness  to  act,  is  the 
police ;  and  it  is  stated  by  one  of  the  super- 
mtendents,  that  on  one  occasion,  if  he  and 
his  men  could  have  got  a  few  buckets  of 
water  on  their  first  arrival,  they  could  have 
extinguished  a  fire,  that,  in  the  end,  did 
damage  to  the  value  of  1,500A 

The  first  engine  will  arrive  in  from  half 
to  three-quarters  of  an  hour  after  the  fire  is 
observed,  and  the  filled  water  carts  in  from 
three-quarters  of  an  hour  to  an  hour.  The 
latter  cannot  be  moved  at  any  accelerated 
speed. 

The  turncocks  as  soon  as  they  are  warned, 
proceed  to  turn  the  water  into  the  branch 
pipes  nearest  to  the  fire.  A  great  portion  of 
the  water,  in  the  first  instance,  makes  its  way 
into  various  cisterns  and  other  receptacles, 
which,  of  course,  will  retard  the  supply  for 
the  fire  engines.  The  turncock  then  pro- 
ceeds to  the  spot,  and  searches  for  the  pipe, 
which  is  to  be  broken  into  by  a  sledge  ham- 
mer, for  letting  out  the  water.  Sometimes  a 
gas  pipe  presents  itself  first,  and  is  broken 
before  it  is  known  not  to  be  that  required. 
The  water  is  then  obtained  out  of  the  dirty 
hole  as  well  as  may  be ;  the  whole  opera- 
tion taking  much  time,  and  executed  at  al- 
most every  fire  in  the  barbarous  manner 
here  described. 

At  length  the  engines  get  into  full  opera- 
tion, bnt  not  until  the  fire  has  had  a  very 
long  time  to  increase  in  extent  and  inten- 
sity. 
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It  cau  be  hardly  necessary  to  advert  to 
the  bad  principle  of  many  of  the  above 
arrangements,  or  to  the  want  of  that  unity 
and  rapidity  of  preparation  and  action  which 
is  80  essentially  requisite  in  such  a  matter. 

To  remedy  the  great  want  of  systemi  and 
of  proper  means,  that  are  at  present  applied 
to  this  very  important  servicei  and  to  provide 
the  necessary  assistance  in  the  most  prompt, 
efficient,  and  at  the  same  time  economical 
manner,  the  following  principles  are  sug- 
gested for  adoption : — 

That  the  insurance  companies  be  relieved 
from  any  connection  with  the  business  of 
extinguishing  fires.  The  insurers  would  by 
degrees  have  the  benefit  of  this  reduction  of 
expense,  and  of  the  diminution  of  risk  which 
an  improved  system  would  produce.  In- 
surance would  be  cheaper,  and  consequently 
more  general,  kad  the  interests  of  the  com- 

Sanies  would  be  improved,  and  in  particular 
uring  the  state  of  transition,  as  the  reduc- 
tion of  the  rates  would  only  be  according  to 
the  encreasing  profits  of  the  insurers. 

That  there  be  formed  a  district  fire  guard, 
to  be  supported  by  general  assessment  on  the 
city ;  which  assessment  would  probably  not 
exceed  4d.  in  the  ponnd  of  value,  that  is, 
less  than  a  shilling  per  pound  added  to  the 
present  police  tax. 

To  avoid  the  necessity  of  an  additional 
establishment,  and  to  enable  it  to  be  of  effi- 
cient numbers  without  the  greater  part  being 
for  long  periods  idle,  this  guard  should  be 
incorporated  with,  and  form  part  of  the  me- 
tropolitan police,  every  member  of  it  being 
liable  to  any  police  duties;  in  short,  that 
such  portion  of  the  police  force  (to  be  en- 
creased  to  the  extent  required),  and  such 
individuals  aa  the  commissioners  found  ne- 
cessary, should  be  allotted  to  any  peculiar 
part  of  this  service. 

The  whole  police  force  would  receive 
some  degree  of  instruction  on  the  manner  of 
conducting  the  operations;  but  one  g^ood 
general  superintendent  and  a  few  assistants 
would  be  required,  to  keep  all  the  machinery 
in  perfect  order,  and  who  would  have  a  more 
perfect  knowledge  of  the  best  manner  of  pro- 
ceeding, and  how  to  obtain  and  apply  in  the 
most  prompt  manner  every  necessary  object 
and  assistance. 

In  London  the  fire  establishment  consists 
of  one  superintendent  and  ninety-five  men, 
with  fourteen  stations,  at  which  are  kept 
thirty- two  engines,  besides  the  two  large 
floatmg  engines  on  the  river.  This  is  littie 
enough,  but  there  must  be  a  great  desire  to 
reduce  the  force  to  a  number  that  will  find 
full  occupation.  As  this  business,  however, 
is  very  irregular  in  Dublin,  at  times  requir- 
ing great  exertions,  at  others  much  less,  it 
would  be  of  much  advantage  to  have  a 
body,  the  members  of  which  applicable  to 


this  particular  service,  would  be  encreased 
01  reduced,  according  to  the  necessity  of  the 
period. 

In  Liverpool  the  numbers  are,  one  su- 
perintendent, one  assistant,  and  sixty -fire- 
men, the  whole  being  constables,  and  part 
of  the  police  force,  as  reconunended  for 
Dublin. 

It  is  probable,  that  on  such  a  S3^tem 
being  organised,  the  Insurance  Companies 
would  give  up  their  engines  to  the  new 
establishment,  but  if  not,  engines  must  be 
purchased. 

The  engines  and  other  necessary  appa- 
ratus, would  be  connected  with  divisional 
police  stations,  in  the  proportions  and  man- 
ner best  suited  to  the  importance  of  the 
respective  positions.  Arrangements  might 
be  made  for  turning  out  the  engines  ra- 
pidly, and  would  not  be  so  difficult  or  ex- 
pensive as  might  be  imagined ;  agreements 
might  be  entered  into  with  persons  in  the 
neighbourhood,  engaged  in  any  business  re- 
quiring them  to  have  constanUy  a  number  of 
draft  horses  present,  as  is  done  at  present  by 
the  National  Insurance  Company,  who  have 
an  undertaking  from  a  miller  near  where 
their  engine  is  kept,  at  30/.  per  annum,  and 
8s.  each  time  called  out,  to  produce  a  pair  of 
strong  horses  within  five  minutes  after  being, 
called,  under  penalty  in  case  of  failure.  It 
is  probable  also  that  it  might  be  so  arranged 
that  the  horses  belonging  to  the  Paving 
Board  mixht  be  made  available,  so  far  as 
they  would  go,  for  this  service. 

At  each  station,  there  should  be  kept  a 
good  fire  escape,  the  service  of  which  should 
be  thoroughly  organised.  It  should  be  run 
out  at  once  on  every  alarm. 

The  contrivances  for  the  saving  of  life, 
and  the  means  of  applying  them  with  the 
necessary  rapidity,  have  not  kept  pace  with 
the  arrangements  for  the  saving  of  property. 
The  necessity  for  their  use  is  indeed  much 
less  frequent,  but  still  there  is  no  excuse  for 
not  being 'always  prepared  for  the  contin- 
gency; and  however  rare,  the  gratification 
must  be  very  great  of  at  any  time  applying 
improved  means  with  success,  where  but  for 
them,  fatal  consequences  must  have  been 
inevitable. 

At  every  station,  and  perhaps  even  at 
other  places  available  to  the  police,  might  be 
kept,  in  addition  to  the  great  engines,  one 
smaller  and  more  portable,  either  such  as 
the  present  parish  engine,  or  otiie^  of  ap- 
proved pattern.  These  small  engines  might 
be  earlier  on  the  spoL  They  may  be  fre- 
quently taken  with  much  advantage  into 
passages  and  confined  places  that  are  im- 
practicable to  the  others,  and  with  a  mode- 
rate supply  of  water  in  the  early  stages  of  a 
fire,  might  be  the  means  of  extinguishing  it 

We  come  now  to  the  really  important  con- 
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sideration,  of  the  means  of  obtaining  a  sup- 
ply of  water  rapidly. 

The  pipes  for  the  conveyance  of  water 
through  the  town,  from  the  basins  connected 
with  the  two  canals,  have  been  arranged 
solely  with  reference  to  the  provision  for  the 
houses.  The  principal  mains,  which  are 
constantly  full,  besides  being  small  in  di- 
mensions are,  of  course,  few  and  far  between. 
From  them,  the  intervening  quarters  of  the 
dty  are  supplied  by  union  branch  pipes, 
through  which  the  water  is  turned  periodi- 
cally for  filling  the  several  house  cisterns. 

The  first  great  desideratum  is  to  have  nu- 
merous fire  plugs  established  in  all  parts,  so 
that  the  very  slow,  wasteftil,  and  barbarous 
mode  of  cracking  the  pipe  with  a  sledge 
hammer  on  every  occasion,  may  not  be  re- 
sorted to.  Whenever  the  fire  should  break 
out  near  one  of  the  principal  mains,  the  po- 
lice, who  should  always  have  keys  of  the  fire 
plugs  at  their  several  stations,  would  be  en- 
abled to  procure  the  water  even  before  the 
engines  would  arrive.  But  if  the  fire  should 
break  out  within  reach  of  only  branch  pipes, 
some  time  must  elapse  before  it  can  be  ob- 
tained, even  although  the  police  had  also 
keys  for  letting  the  water  on  that  particular 
part,  because,  in  the  first  instance,  a  great 
portion  would  be  absorbed  in  filling  all  the 
house  cisterns  in  its  passage,  which  would 
very  much  retard  and  reduce  the  supply, 
unless  by  accident  the  fire  happened  at  the 
period  when  those  precise  branches  were 
filled  for  the  ordinary  service.  It  is  this 
which  usually  occasions  the  great  delay  in 
getting  water,  causing  so  much  complaint 
and  injury. 

The  desideratum  is,  therefore,  to  devise 
the  best  expedients  for  a  supply  of  water 
from  the  very  earliest  periods,  that  assist- 
ance by  men  and  engines  can  be  given,  for 
about  one  hour  or  an  hour  and  a  half,  by 
which  time  it  can  usually  be  obtained  from 
the  street  pipes.  It  is  presumed  that  any 
general  reorganization  of  the  water  pipes,  so 
as  to  be  effective  for  this  object,  is  hardly  to 
be  expected.  The  following,  however,  might 
aflfbrd  a  partial  remedy : — 

1.  To  collect  an  establishment  of  carts  at 
each  station  to  convey  a  limited  quantity  of 
water  out  rapidly  wiui,  or  even  before,  the 
engines,  if  possible. 

Those  belonging  to  the  Paving  Board  are, 
at  the  present  time,  extremely  useful,  as  they 
usually  convey  and  keep  up  the  earliest  sup- 
ply ;  but  they  are  all  in  one  depdt,  and  are 
of  a  construction  quite  unfit  for  anv  but  very 
slow  progress,  the  water  being  all  m  bulk  in 
one  cistern. 

For  rapid  movement  and  for  the  most  use- 
ful application,  it  should  be  in  kegps,  such  as 
one  man  could  convenientiy  carry  on  his 
shoulder,  say  four  gallons  each,  a  suitable 


number,  perhaps  twenty,  on  each  light  one- 
horse  cart,  the  kegs  being  kept  constantly 
filled  till  required.  Such  carts  might  be 
taken  out  in  a  gallop  in  any  direction,  and 
the  keg^  conveyed  by  hand  to  any  part  of  the 
premises  in  danger.  In  the  mean  time  the 
present  heavy  water  carts  would  come  in 
very  opportunely,  and  both  kinds  be  em- 
ployed in  successive  trips  to  the  nearest 
fountains  or  places  of  supply,  until  the  ac- 
tion of  the  street  pipes  was  in  full  operation. 

2.  The  police  should  make  themselves 
perfectiy  acquainted  with  the  cisterns,  pumps, 
&c.,  in  all  the  premises  in  the  city,  so  as 
to  understand  thoroughly,  what  resources 
might  be  made  available  in  that  way,  and 
the  fire  apparatus  might  be  provided  with 
such  buckets,  pipes,  hose,  small  pumps,  &c., 
as  would  be  most  useful  for  collecting  it. 

They  should  have  such  powers  to  take 
water  from  houses,  and  generally  to  enter 
premises  in  or  near  the  danger  as  may  be 
considered  proper,  and  must  depend  for  the 
rest  on  obtaining  leave  from  the  occupiers, 
which,  it  is  probable,  would  seldom  be  re- 
fused to  a  body  of  public  servants  so  well 
known ;  but  under  either  case,  it  is  very  de- 
sirable that  they  should  have  a  thorough 
knowledge  of  what  resources  might  be  so 
obtained,  and  the  best  means  of  getting  at 
them. 

In  like  manner,  they  should  be  well  ac- 
quainted with  all  the  localities,  with  refer- 
ence to  the  best  way  of  bringing  the  means 
to  bear  on  a  fire,  and  where  the  engines,  &c. 
can  be  taken  to  advantage. 

3.  There  would  still  be  an  important  lapse 
of  time  between  the  supply  brought  to  the 
spot  by  the  carts,  and  the  regular  current 
to  be  obtained  firom  the  street  pipes.  At 
present  the  water  carts  proceed  to  the  near- 
est fountains  available,  which  are  only  those 
on  or  so  near  the  principal  mains  as  to  be 
constanUy  provided,  or  those  on  the  branch 
pipes  that  happen  to  have  the  water  turned 
on  them  at  the  time.  These  resources  are 
BO  rare,  as  in  many  parts  of  the  town  must 
occasion  much  delay,  and  but  a  very  slow 
service. 

It  is  suggested  that  a  useful  remedy  might 
be  applied  by  the  establishment  of  cisterns 
in  different  parts  of  the  city,  to  be  kept  con- 
stantly filled  for  this  express  service.  They 
might  be  on  two  systems,  either  above  gnK)und 
in  open  spaces,  made  of  stone  or  iron,  in 
form  of  pedestals  to  columns,  round  or 
square,  and  to  contain  from  4,000  to  8,000 
gallons,  and  might  be  raised  sufficiently  for 
the  water  to  run  into  the  carts;  or  they 
might  be  under  ground,  of  brick  and  cement, 
but  would  require  in  that  case  to  be  pumped 
out  The  latter  would  have  the  advantage, 
however,  of  being  cheaper  to  construct, 
completely  out  of  the  way,  and  might  be 
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made  much  larger  without  difficulty,  and  be 
more  protected  from  the  effect  of  frost 

The  abore  yery  imperfect  sketch  is  not 
intended  to  prescribe  details  of  anj  value, 
but  to  suggest  what  it  is  conceived  would  be 
the  principles  desirable  to  be  acted  upon. 

1.  That  an  ample  and  well  organised  fire 
police  be  established,  and  constantly  ready 
to  act  with  rapidity;  at  the  necessity  for 
them  is  only  occasional,  and  may  at  any 
time,  without  previous  warning,  require 
more  or  less  means.  It  is  assumed  that 
this  can  only  be  done  with  economy,  by 
making  it  a  l^anch  of  the  active  metropoli- 
tan poUce. 

2.  That  the  body  charged  with  this  ser- 
vice be  thoroughly  acquainted  with  the  bu- 
siness— ^that  they  be  invested  with  a  certain 
degree  of  authority,  and  have  full  power  to 
bring  all  the  necessary  means  at  once  into 
activity,  without  the  presence  or  interven- 
tion of  any  other  persons. 

8.  That  the  most  perfect  machinery  be 
established  ii^  the  several  parts  of  the  city 
most  suitable,  in  connexion  with  this  body, 
and  under  their  charge. 

4*  That  the  most  complete  arrangements 
be  made  for  obtaining  water,  at  the  early 
periods  of  the  occurrence. 

It  is  suggested,  that  considering  the  im- 
portance of  the  object,  the  expense  would 
not  be  great,  of  obtaining  all  the  improve- 
ments that  have  been  here  proposed.  It 
might  not  be  unreasonable  to  calculate,  that 
in  the  course  of  the  next  three  years,  the 
value  of  property  that  would  be  saved  by 
such  precautions  would  more*  than  pay  for 
the  first  outlay. 

It  is  supposed  that  there  could  be  no  dif- 
ficulty in  effecting  so  perfect  a  co-operation 
between  the  police  and  the  pipe  water,  and 
the  paving  boards,  as  regards  this  particular 
service,  as  would  give  the  full  benefit  of  all 
the  means  that  could  be  furnished  by  the 
two  latter,  and  of  putting  those  means  on 
such  temporary  occasions  at  the  disposition 
of  the  police,  without  the  necessity  at  the 
moment  for  applying  to  those  distant  offices. 

On  this  subject  it  is  not  possible  to  omit 
the  very  natural  suggestion  of  the  propriety 
and  economy  of  consolidatiug  pipe  water, 
paving,  and  vride  street  departments,  into 
one  body,  all  being  municipal  establish- 
ments, and  with  duties  necessarily  very 
much  connected. 

J.  F.  B. 


abstracts  op  specifications  of  english 
patents  recently  enrolled. 

James  Stirling,  of  Dundee, Engineer, 
AND  Robert  Stiulino,  of  Galston,  Ayr- 
shire, D.D.,  /or  certain  impnvements  in  air 
engiffc*.— Enrolment  Office,  April  1,  181-1. 

The  engines  referred  to  in  this  patent  are 


those  in  which  motion  is  obtained  by  the 
alternate  expansion  and  contraction  of  air, 
by  the  application  or  abstraction  of  caloric. 

An  *'  air  vessel"  is  formed  of  cast  iron, 
and  connected  by  a  port  and  pipe  with  the 
top  of  a  cylindrical  cast  iron  vessel  called 
the  "  plate  box ;"  the  air  vessel  also  com- 
municates at  its  lower  part  with  the  plate 
box  by  three  or  more  puallel  pipes,  which 
terminate  within  the  air  vessel  in  fan  shaped 
orifices  for  (he  purpose  of  rapidly  spreacOng 
the  air  over  the  whole  extent  of  spheroidu 
face  of  the  air  vesseL  An  air-tight  cast  iron 
vessel  called  "the  driver,"  occupies  {ths  of 
the  air  vessel,  and  in  order  to  prevent  heat 
from  ascending,  this  driver  has  a  cast  iron 
plate  fixed  outside  its  bottom,  and  in  its 
lower  part  is  placed  a  quantity  of  brickdust 
or  other  non-conducting  material;  the  re- 
mainder of  the  interior  is  divided  into  12  or 
16  compartments  by  thin  iron  plates.  The 
driver  is  made  to  fit  the  bored  part  of  the 
air  vessel,  so  as  to  move  easily  up  and  down, 
but  not  to  allow  air  to  pass  by  its  side  ;  its 
upper  and  lower  end  are  so  formed  as  to  fit 
the  top  and  bottom  of  the  air  vessel.  The 
driver  is  moved  by  a  piston  rod  passing 
through  a  cupped  leather  collar,  fixed  on  the 
top  of  the  air  vessel,  in  which  also  there  is 
a  pipe  descending  into  a  vessel  of  oil,  so  as 
to  prevent  access  of  air  to  the  collar,  and 
thus  make  the  joint  idr- tight  Another 
kind  of  driver  consists  of  an  outer  shell  of 
cast  iron,  accurately  turned  and  fitted  to  the 
air  vessel,  and  having  a  number  of  holes 
pierced  in  its  bottom  for  the  passage  of  air ; 
upon  the  bottom  of  this  shell  rests  a  piece  of 
cast  iron,  similarly  pierced,  having  small 
ridges  on  its  upper  surface  to  support  a 
number  of  plates  and  facilitate  the  distribu- 
tion of  air  among  them ;  these  plates  consist 
of  alternate  sheets  of  plain  and  fluted  glass, 
in  narrow  strips  not  exceeding  an  inch  in 
width,  which  accurately  fill  up  the  interior 
space  of  the  driver.  At  a  small  distance 
above  these  plates  is  the  cover,  which  is  per- 
forated with  small  holes  for  the  transmission 
of  air,  and  is  attaclied  to  the  outer  shell  by 
a  ring  of  sheet  iron. 

The  "plate  box,"  about  f  from  the  bot- 
tom, is  filled  with  perpendicular  plates  of 
iron,  kept  at  ^^^  of  an  inch  from  each  other 
by  ridges ;  the  remainder  of  the  plate  box  is 
occupied  partly  by  blocks  of  iron,  glass,  or 
other  solid  bodies,  and  partly  by  a  refrige- 
rating apparatus,  composed  of  a  great  num- 
ber of  copper  pipes,  through  which  a  stream 
of  cold  water  circulates,  arranged  in  27  ho- 
rizontal rows,  at  a  distance  of  ^\^  of  an 
inch  apart.  These  pipes  are  soldered  into 
two  brass  plates,  and  to  these  two  other 
plates  of  brass  are  soldered,  having  horizon-* 
tal  passages  at  their  four  margins  for  con^ 
nccting  the  ends  of  the  pipes,  and  returning 
the  water  from  one  end  to  the  other,  furnish* 
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ed  with  larger  passages  for  introducing  and 
carrying  off  the  water.  The  main  pipes  pass 
through  holes  in  the  cover  of  the  plate  box, 
made  tight  with  lead  packing. 

The  modus  operandi  is  as  follows : — The 
bottom  of  the  air  vessel,  the  parallel  pipes, 
and  the  plate  box,  are  heated  by  afire  under- 
neath, until  the  soot  is  burned  off  and  ceases  * 
to  adhere ;  if  the  driver  is  then  moved  up- 
wards, it  will  diminish  the  space  at  the  top 
of  the  air  vessel,  and  enlarge  that  at  the 
bottom  equally,  which  causes  a  portion  of 
air  to  pass  downwards  through  the  plate  box 
into  tlie  heated  part  of  the  vessel,  being  there 
heated  and  expanded,  it  is  more  than  suffi- 
cient to  occupy  that  space,  and  is  forced  out 
at^  the  port  On  the  contrary,  when  the 
driver  is  moved  downwards,  a  quantity  of 
air  is  made  to  ascend  through  the  cooling 
apparatus  in  the  plate  box,  and  being  cooled 
and  contracted,  it  is  insufficient  to  occupy 
the  increased  space  at  the  top,  and  a  quan- 
tity  of  air  must  enter  by  the  port  to  restore 
the  equilibrium.  One  of  these  air  vessels 
being  placed  at  each  end  of  the  working  cy- 
linder of  an  air  engine,  is  set  in  motion  by 
the  foregoing  expanding  and  contracting  of 
the  air 

The  claim  is  to — 1.  The  employment  of 
strips  or  rods  of  glass  for  receiving  and  im- 
parting heat,  during  tho  passage  of  air  from 
the  hot  to  the  cold  chamber,  and  vice  versa, 

2.  The  formation  of  the  glass,  iron,  or 
other  materials  employed  for  this  purpose, 
into  continuous  plates,  strips,  or  rods  of  con-  . 
siderable  length,  having  their  contiguous 
surfaces  so  placed  as  to  make  all  the  pas- 
sages for  the  air  narrow,  and  in  a  line  paral- 
lel, or  nearly  so,  with  the  axis  of  the  plate 
box  or  driver. 

3.  The  mode  of  constructing  air  engines, 
whereby  the  air,  in  passing  from  the  heated 
end  of  the  air  vessel  to  the  cool  end  thereof, 
is  caused  to  pass  first  amongst  an  extensive 
system  of  surfaces  to  give  off  heat  thereto, 
and  then  to  pass  amongst  an  extensive  cool- 
ing apparatus,  cooled  by  the  passage  of  fluids, 
whereby  the  air,  in  returning  from  the  cool 
end  of  the  air  vessel  to  the  heated  end  there- 
of, is  caused  to  pass  through  the  same  ex- 
tensive system  of  surfaces,  and  having  taken 
up  heat  from  those  surfaces,  to  pass  into  the 
heated  end  of  the  air  vessel. 

4.  The  use  or  application  in  air  engines 
of  cupped  leather  collars  around  the  piston 
rods,  or  other  rods,  which  communicate  with 
the  interior  of  the  engine,  by  which  means 
the  air  is  enabled  to  be  confined  at  a  high 
pressure. 

William  Henry  Fox  Talbot,  op  La- 
COCK  Abbey,  "Wilts,  £sQ.,/<7r  improvementt 
in  producing  or  obtaining  motive  power, — 
Enrolment  Office,  April  1,  1841. 

A  strong  metallic  vessel  is  provided,  of 
the  ever  memorable  "black  bottle"  shapei 


the  part  corresponding  to  the  neck  of  the 
bottle,  being  a  cylinder  fitted  with  a  piston, 
and  the  ordmary  appendages  for  communi- 
cating motion  to  a  crank  shaft  in  the  usual 
manner.  This  vessel  is  ffiled  about  half  way 
up  with  water,  or  with  water  slightly  acidu- 
lated to  facilitate  its  decomposition.  A  pah: 
of  wires  enter  that  part  of  the  vessel  which  is 
occupied  by  the  fluid,  on  opposite  sides,  and 
terminate  in  two  metal  plates  a  short  dis- 
tance apart  These  wires  are  to  be  properly 
insulated  at  their  insertion  into  the  con- 
taining vessel.  Above  the  part  occupied  by 
the  fluid,  there  are  another  pair  of  wires, 
connected  together  by  a  very  fine  wire  of 
platinum.  The  upper  and  lower  pair  of 
wires  are  alternately  connected  widi,  and 
disconnected  from  the  positive  and  negative 
poles  of  a  galvanic  battery ;  the  ends  of  the 
wires  terminate  in  springs  which  press  upon 
the  circumference  of  a  revolving  metal  shafl 
upon  which  a  fly-wheel  is  mounted ;  part  of 
the  metal  is  removed  from  the  circumference 
in  places,  and  filled  up  with  wood,  bone,  or 
other  non-conducting  medium,  so  that  the 
springs  continually  pressing  upon  the  re- 
volving surface  are  alternately  in,  and  out  of 
connection  with  the  battery. 

By  means  of  this  arrangement  an  electric 
current  is  first  passed  through  the  lowest 
pair  of  wires,  which  being  spread  over  the 
extended  surfaces  of  the  two  plates,  decom- 
poses the  water,  oxygen  being  evolved  from 
the  one  plate  and  hydrogen  from  the  other ; 
•  this  connection  is  then,  by  the  revolution  of 
the  shaft,  broken,  and  the  current  passed 
through  -Uie  upper  pair  of  wires,  when  the 
platinum  wire  becomes  red  hot  and  inflames 
the  gases.  The  evolution  of  the  gases  caused 
an  upward,  and  the  explosion  produces  a 
downward  motion  of  the  piston. 

A  second  arrangement  for  producing 
power,  is  described  as  follows : — A  large  soft 
iron  horseshoe,  surrounded  with  helical 
wires,  is  placed  perpendicularly  in  a  square 
case  or  frame,  to  Uie  top  of  which  a  long 
lever  is  jointed;  at  a  short  distance  from 
this  fulcrum  an  armature  is  attached.  At 
the  other  end  of  the  lever  there  is  a  small 
hole  through  which  passes  a  connecting  rod 
from  the  crank  shaft  of  a  fly  wheel ;  this  rod 
terminates  in  a  knob  or  stop,  so  that  as  ihc 
crank  approaches  the  upper  part  of  its  cir- 
cuit the  lever  and  armature  is  raised;  but 
as  the  armature  has  but  a  very  limited  range 
of  motion,  as  the  crank  descends  the  arma- 
ture rests  upon  the  horseshoe,  and  the  con- 
necting rod  continues  its  progress  passing 
freely  downwards  through  the  hole  in  the 
lever. 

Two  wires  proceed  from  the  helix  to  the 
opposite  poles  of  a  battery,  the  connection 
with  which  is  made  and  broken  by  a  revolv- 
ing shaft  as  before.  On  the  connection  being 
made,  and  the  crank  being  in  its  highest  po- 
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sition,  the  horseshoe  hecomes  magnetic  and  pany*s  Steam  Packets,  perhaps  you  will 
strongly  attracts  the  armature  which  hrings  excuse  the  liherty  I  take  in  correcting  a 
down  Uie  lever,  crank,  etc,  as  soon  as  the  slight  error  you  have  made  in  stating  that  the 
armature  is  in  contact  with  the  magnet  it  "  Sesostris"  was  the  chef-tPmuvre  of  Mr.  Pit- 
stops,  but  the  crank  continues  its  motion,  cher,  from  which  it  will  naturally  be  inferred 
and  the  electric  current  is  broken,  leaving  that  she  was  constructed  by  that  gentleman, 
the  armature  free  to  be  raised  by  the  im-  whereas,  the  drawings  from  which  she  was 
petus  originally  communicated  to  the  fly  built,  were  given  by  Messrs.  Ritherdon  and 
wheel.  In  the  same  way  a  succession  of  Carr,  surveyors  to  the  East  India  Company, 
magnets  and  armatures  may  be  so  arranged  The  Mail  Company's  packets  now  build- 
as  to  act  one  after  the  other,  and  constitute  a  ingby  him  are,  however,  from  his  own  draw- 
oontinuous  force  throughout  the  whole  down-  ing8,and  totally  diiferentfrom  the  "  Sesostris." 
ward  motion  of  the  crank.  I  subjoin  the  dimensions  of  the  Royal  Mail 

Another  mode  of  producing  power,  set  Steam  Packet  Company's  packets  as  build- 
forth,  consists  of  an  inverted  syphon,  the  ing  by  Messrs.  Pitcher,  White,  Menzies  and 
leftlegof  which  is  cylindrical  and  fitted  with  Paterson.  The  others  are  firom  different 
a  piston ;  the  lower  part  of  the  syphon  is  lines. 

filled  with  oil,  water,,  mercury,   or  other  ft  in. 

dense  fluid ;  the  upper  part  of  the  right  leg  Length  between  the  perpendiculars    213    0 

is  filled  with  carbonic  acid  or  other  gas.   By      Breadth,  extreme 85    6 

means  of  suitable  wires  an  electric  current  „        moulded   34  10 

is  capable  of  being  passed  through  this  fluid.       Depth  of  hold 23    0 

by  which  it  is  heated,  and,  expanding,  raises      Height  of  spar  deck ^ 7    0 

the  piston.     As  the  piston  reaching  the  top  1285  tons  builders'  measurement. 

of  its  stroke  the  electric  current  is  broken,  450  horse  power. 

and  the  gas  contracting  to  its  original  limi^  The  Thames  will  be  the  first  launched  in 

permits  the  piston  to  descend,  when  it  is  tlie  river,  which  will,  in  all  probability,  take 

again  raised  by  the  same  means  as  before.  place   the  first  week  in  May.     Your  obe- 

The  claim  is  to — 1.  The  method  of  obtain-  dicnt  servant,                        Shipwright. 

ing  motive  power  by  the  alternate  evolution  ^ 
and  combustion  or  explosion  of  gases,  the 

said  evolution  being  caused  by  the  decom-  notbs  ako  notiobs. 

position  of  a  Uquid  by  the  voltaic  current  ^'^^^'^.f*'  *»  ^  mctro'Magnetism.'''E\ec^ 

*^jVlr        .,         I     .    "Z'^*'  '"*•■•»*'  v"*":iit,  tricity  IS  daily  extending  lU  sphere  of  operattoiu, 

and  the  said  explosion  being  also  caused  by  ^^d  is  becoming  more  and  more  extensively  appli- 

a  voltaic  current  cable  to  useful  purposes.    We  have  tliis  week  seen 

2.  The  dUengaging  the  armature  from  the  «» ingenious  apparatus  oontrived  by  Mr.  Bain;  the 
—*  «#•  fT^«  ««,»;Vwr«*  ♦*.«  „^«««,  «««,*«*  #i>.  inventor  of  the  electrical  clock,  for  the  purpose  of 
rest  of  the  engine  at  the  proper  moment  for  j^i„g  goundings  at  sea  by  electro-magnetic  power, 
obtaining  the  above  mentioned  effects.  At  present  great  difficulty  exisu,  when  uking 

3.  The  employing  of  the  mutual  attrac-  soundings  in  deep  water,  in  ascertaining  the  exact 
tion  of  an  arma,ur«  and  magnet  so  as  lo  S^Sr'l'BS^f  S„Scri.»S";;i^'{S.lS! 
brii^  a  second  armature  and  magnet  withm  calty,  and  he  accomplishes  it  in  the  following  man- 
the  influence  of  their  mutual  attraction  (the  ner :— To  the  bottom  of  the  hammer  of  a  beU  is  at- 
fijBt  armature  being  stopped  without  impe-  rit!t^SS^'ott''ai3'?tini?^'JSfSi?^ra 
diment  to  the  action  Ot  the  engine;  and  simi-  the  communication  between  the  coils  of  wire  round 
larly  the  employing  tlie  two  first  ones  to  the  magnet  and  ralvanic  battery  is  completed,  the 
bring  a  third  armature  and  magnet  within  niagnet  attract*  the  iron  and  holds  back  the  ham- 
♦I,-.  ^A„»»»^  «r  ♦!,«:-  ^,.*.,«\  ^^t.^^*i^^  ^^A  roer.  As  soon  as  the  connexion  is  broken  the  roag- 
the  mfluouce  of  their  mutual  attraction,  and  ^^^^  ^^^  ^^^^^  and  the  hammer,  acted  on  by 

so  on  m  succession  for  any  larger  number.  the  spring,  strikes  upon  the  bell.    This  part  of  the 

Thus  augmenting  the  (otherwise  small)  dis-  apparatus  is  intended  to  remain  on  the  deck  of  the 

Unce  to  which  magj.etic  attraction  (of  a  ^^^^^^Z  SrScTatl^.VpS?.yT- 

powenul  lund;  extends  itself.  tectcd  from  the  action  of  water,  serve  for  the  cord 

4.  The  method  of  obtaining  motive  power  to  which  the  weight  is  to  be  attached. 

by  the  pressure  of  gas,  or  liquid,  or  the  va-  ^  When  the  pressure  of  the  weight  bears  on  Uie 

^          iv-j                      c  ^u                i-'j  hook,  the  electrical  current  is  interrupted,  and  tlw 

pour  of  liquid,  or  any  of  these  combined  :  magnet  keeps  the  hammer  from  the  bell ;  but  when 

such  pressure  being  caused  by  heat  commu-  the  weight  resu  on  tlie  ground  the  connexion  is 

nicated  to  them  internally,  and  then  with-  broken,  the  attraction  of  the  magnet  instantiy 

;!•«»»    <s^  A;^inU\>,^A    of  M<*iilo*  ;nf<k«o«l.  ceases,  and  the  hammer,  being  thus  hberatcd,  is 

drawn,  or  diminished  at  regular  mtervals,  forced  against  the  bell  by  the  spring.     It  tiiua 

by  means  of  a  voltaic  battery.  indicate  with  the  utmost  precision   the  moment 

.     .  the  weight  reaches  the  bottom  of  the  sea. 

I  Erraia P  2G3.  first  column.  I3th  line  from  the 

ROYAL  MAIL  COMPANY'S  STEAM  PACKETS.  y^^%,  Ji^SlS/.  ^iS^  JS                    ^UlS. 

Sir, — Perceiving  m  No.  918  of  your  valu-  game  page,  10th  line  from  the  top,  for  time,  read 

able  journal  a  notice  of  the  Royal  Mail  Com-  hence. 
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MBfBBS.  HAMOOOK  AND   PETTIT'b   PATENT  RAILWAY  TRAIN  CONTROULKR. 

(From  the  AiiZaeay  Timet.) 


We  aiuioimoed  in  our  joninil  of  the  26th 
of  November  la«t,  |M  en  the  19di  of  the 
nme  month  we  had  been  shown  hy  Mr. 
Welter  Hancock,  the  ingenious  and  per- 
leyering  promoter  of  steam-traTcUing  on 
common  roads,  a  plan  for  the  preyentlon 
of  aoddents  on  raUwajs,  which  we  thought 
better  calculated  to  effect  the  desired  object 
than  an  J  other  which  had  then  come  under 
our  notice.  The  distinguishing  feature  of 
this  plan  was  stated  to  be  that  it  proyided 
for  bringing  railway  trains  to  a  stand  under 
nearly  all  possible  circumstances,  **inde- 
pemdentijf  (jf  the  engine'driver.'*  "  Drirers 
might  be  incompetent  or  careless,  or  sud- 
denly bereft  of  power  of  action,  but  the 
safety  of  the  passengers  would  be  proyided 
for  neyertheless.  Trsins  would  always  come 
into  stations  with  the  precise  degree  of  ye- 
locity  which  they  ought  to  do,  and  the  arm 
of  a  single  policeman  haye  power  to  arrest 
the  progress  of  the  lai^gest  engine  or  longest 
train  by  which  any  railway  could  eyer  be 
trayersed.''  The  plan,  though  patented,  not 
haying  been  then  specified,  we  were  not  at 
liberty  to  lay  any  further  particulars  of  it 
before  our  readers ;  but  this  week  the  spe- 
cification of  it  has  been  duly  enrolled,  and 
we  haye  now  the  pleasure  of  extracting  from 
it  the  following  yery  dear  and  complete  de- 
scription*:— 

The  inyention  is  described  as  consisting  in 
'•certain  mechanical  contriyances  and  ar- 
rangements, by  means  of  which  common 
railway  trains  running  upon  railways  of  the 
ordinary  construction,  may  be  always  brought 
to  a  stand  without  the  agency  and  inde- 
pendently of  the  will  of  the  engine-driyer, 
guard,  or  other  person  or  persons  thereon, 
or  trayelling  therewith,  and  at  any  giyen 
distance  from  a  station  or  at  any  part  of  a 
line  where  it  may  be  deemed  adyisable  to 
haye  such  independent  means  of  stoppage 
proyided," 

The  "medianical  contriyances  and  ar- 
rangements'' diyide  themselyes  into  two 
branches,  the  first  including  those  which 
relate  to  the  engines  and  carriages,  and  the 
second  those  which  relate  to  the  roadway. 

I.  The  additions  proposed  to  be  made  to 
locomotiye  engines  for  carrying  this  plan  into 

•  The  pmtent  !■  in  the  nnine  of  Mr.  Pettlt,  bat 
Mr.  Hmncock  and  Mr.  Fettit  are  Joint  proprietora 
Of  the  patmft  right. 


effect  are  represented  in  the  accompanying 
ongrayings,  figs.  1,  2,  and  3. 

**  Fig.  1  is  an  end  eleyation  of  a  locomo- 
tiye engine,  and  fig.  2  is  a  partial  side  yiew 
thereof.  A  is  the  handle  of  the  steam  re- 
guUtor.  and  B  is  the  handle  of  the  steam 
whistle.  These  handles  are  each  fitted  with 
loose  collars,  but  so  as  not  to  interfere  with 
the  common  mode  of  using  them  by  hand ; 
each  collar  has  a  projection  to  which  the 
ends  of  the  chains  D  and  E  are  attached 
respectiyely,  F  is  a  horizontal  leyer  fixed 
upon  the  spuidle  G,  carrying  the  pins  a  and 
b,  and  to  the  two  loose  collars  on  these,  the 
other  ends  of  the  chains  are  connected  in 
like  manner.  The  yertical  spindle  6  is 
secured  near  the  top  by  the  bearing  c  fixed 
on  the  projecting  rail ;  from  this  it  descends 
through  the  eys  d,  attached  to  the  guide 

Slate  of  the  axle  on  which  it  is  supported 
y  a  collar,  and  H  is  a  crank  leyer  fixed  on 
the  lower  extremity. 

**When  the  engine  is  running,  and  the 
whistle  shut,  the  seyeral  parts  described  are 
in  the  exact  position  shown  in  the  drawing^ 
yiz.  both  the  chains  D  and  E  strained  tight, 
and  the  crank  leyer  H  standing  out  at  • 
right  angle  to  the  side  of  the  engine. 

**  Now,  it  is  obyious  that  by  fixing  niy 
apparatus  on  the  roadway  outside  of  the  rails, 
by  means  of  which  the  leyer  H  may  be 
pressed  against,  as  the  engine  passes,  to  the 
extent  of  turning  it  about  one  quarter  of  a 
reyolntion,  which  wiU  cause  the  two  chains 
D  and  E  to  move  with  it,  the  steam  will  be 
shut  off  from  both  the  cylinders,  and  si- 
multaneously turned  through  the  whistle. 

"  It  may  be  proper,  howeyer,  here  to 
point  out,  that  although  the  steam  regulator, 
and  whistle  handles  A  and  B,  are  connected 
to  the  leyer  F  by  chains,  yet  those  handles 
can  be  worked  by  hand  independently,  either 
for  the  purpose  of  shutting  off  or  putting  on 
the  steam  to  the  engines,  or  blowing  the 
whistle  in  the  usual  manner,  leaying  the 
crank  leyer  standing  in  the  position  of  fig.  1. 

**  Rods  sliding  in  tubes  on  the  principle 
of  the  telescope,  admitting  of  the  requisite 
contraction  and  expansion  of  the  interyening 
distance,  may  sometimes  be  found  conyenient 
substitutes,  for  the  chain  D  and  £  or  any 
other  suitable  contriyance  may  be  employed. 
A  yertical  instead  of  a  horizontal  action  may 
be  given  to  the  leyer  by  fixing  it  on  a  short 
horizontal  axis,  connected  to  the  top  of  the 
spindle  G  by  a  small  pair  of  mitre  wheels, 
and  supporting  it  by  bearings  fixed  upon  the 
most  conyenient  part  of  the  engine  or  car- 
riage, or  by  any  other  mecham<Mil  meant  as 
circumstances  may  require," 
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|I.  The  apparatus  proposed  to  be  afllKei}  apparatus  fixed  upon  them  in  the  manner 

to  th^  roadway  to  act  on  tber  combination  shown  in  the  fig.  3.     Upon  the  two  outside 

of  levers  which  has  been  just  described,  is  ones  are  boUed  the  blocks  T  T,  of  which  figs, 

also  represented  in  figs.  1,  2,  and  3,  and  iu  4  ^d  5,  represent  an  end  and  side  elevation, 

fiirtbwr  detail  in  figs,  4,  &,  6,  7.  "  There  are  the  two  poidJle  sleepers  are  connected  to- 

fonr  sleepers  of  sufficient  length  to  extend  gether  about  a  foot  asunder  by  the  cross 

firom  under  the  line  of  rails  to  receive  the  piece  X,  and  they  form  beds  fortified  with 


plates  for  the  carriage  N  to  slide  upon ;  fig.  position,  during  its  backward  and  forward 
6  and  7y  represent  an  end  and  side  elevation  travelling  motion.  L  L»  are  two  pieces  of 
of  this  carriage,  showing  two  ribs  cast  upon  strong  angle  iron,  though  any  suitable  ma- 
the  bottom  tod  rop  between  the  beds  for  the  terial  and  form  may  be  employed  wMoh 
j^nrpose  of  keeping  the  otrriago  in  a  proper      move  oncentre  pins,  fixed  in  the  top  of  the 

B2 
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blocks  TT»  while  iheir  other  ends  rest  upon 
the  end  of  the  sliding  carrisge  N,  to  which 
they  are  coapled  by  links  O  O  moving  on 
centre  pins  fixed  in  the  back  end  of  the  car- 
riage N.  One  end  of  the  rod  P  is  receiyed 
by  the  jsws  cast  on  the  carriage  N,  in  which 
it  moves  freely  upon  a  pin,  and  the  other 
end  is  forked,  and  forms  a  moveable  joint 
with  a  piece  or  tongue  projecting  from  the 
edge  of  the  lever  R  (seefiig.  1<>),  and  the  ful- 
crum  of  that  lever  is  fixed  to  the  cross 
timber  morticed  into  the  sleepers  fig.  3.  By 
joining  the  connecting  rod  P  to  a  piece  pro- 
jecting from  the  edge  of  the  lever  R,  the 
lever  and  rod,  when  the  lever  is  pnt  down 
will  form  a  line  occupying  the  position 
marked  by  the  dotted  lines  in  fig.  6. 

"  In  the  position  in  which  the  apparatus 
is  shown  in  fig.  3,  the  pieces  L  L,  or  the 
slants  as  they  may  be  termed,  are  parallel 
to  the  rails  S ;  and,  of  course,  stand  clear  of 
the  crank  lever  H,  which  is  carried  by  the 
engine  (see  fig.  1 ),  but  when  it  is  necessary 
to  act  upon  the  lever  H,  in  order  to  stop  the 
train,  the  lever  R  must  be  depressed,  which 
operating  on  the  sliding  carriage  N,  through 
the  intervention  of  the  rod  P,  advances  or 
thrusts  it  forward  together  with  the  centre 
ends  of  the  slants  L  L,  towards  the  rails  S 
to  the  extent  of  the  dotted  lines  (see  fig.  3.), 
which  are  then  in  the  position  to  act  upon 
the  crank  lever  H,  when  brought  into  contact 
by  the  advance  of  the  engine. 

"  The  break  lever  K,  fig.  1  and  2,  moves 
inside  of,  and  is  suspended  when  out  of  ac- 
tion on,  a  projecting  stud,  inserted  in  the 
vertical  spindle  G.  W  is  a  weight  to  in- 
crease its  power,  or  a  spring  to  press  upon 
the  lever  may  be  employed  for  the  same 
purpose ;  this  lever  is  fixed  upon  a  short 
spindle  passing  horizontally  through,  and 
having  its  bearings  in  two  plates,  K,  bolted 
to  the  engine  frame,  one  within  and  the 
other  without;  of  these,  the  outside  one 
only,  *,  is  visible  in  fig.  2,  and  upon  the 
inside  end  of  the  spindle  is  fixed  a  short 
cross  lever,  the  position  and  form  of  which 
is  shown  by  figs.  8  and  9.  The  ends  of  this 
lever,  K,  beai  upon  the  breaks  h  h,,  when 
the  lever  K  is  down,  but  each  end  has  two 
cross  pins  under  the  sti*aps  /  /,  secured  and 
screwed  on  the  breaks  for  lifting  them  off 
the  wheels  on  raising  the  lever  K.  These 
breaks  are  brought  into  action  by  lowering 
the  lever  K,  occasioned  by  the  removal  of 
the  supporting  stud  on  the  vertical  spindle 
G,  which  is  effected  when  that  spindle  is 
turned  by  the  crank  lever  H,  coming  into 
contact  with  the  slants  L  L  in  the  manner 
before  described." 

The  machinery  last  described  is  stated  to 
be  as  applicable  to  the  breaks,  attached  to 
the  different  carriagoi  in  a  train,  as  to  the 


locomotive  engine ;  "  espedally  upon  ineh 
breaks  by  means  of  a  spindle  similar  to  the 
vertical  spindle  G,  in  the  manner  befora 
described." 

The  lever  R  that  brings  the  stationary 
apparatus  into  use  may  be  worked  by  hand 
by  any  of  the  policemen  stationed  on  the 
line,  or  other  person  appointed  for  the  pur- 
pose. 

The  daim  of  the  patentee  is  as  follows :-« 
**l  declare  that  though  I  have  specified 
under  this  head  those  contrivances  and  ar- 
rangements by  which  I  think  the  objects  in 
view  may  be  best  accomplished,  and  men- 
tioned also  certain  contrivances  which  may 
be  substituted  for  some  of  those  so  preferred 
by  me,  I  declare  that  I  do  not  confine  myself 
to  the  precise  arrangement  and  construction 
of  the  parts  shown,  as  they  may  be  varied 
under  different  circumstances  without  de- 
parting from  the  nature  of  my  invention,  but 
I  claim  a  right  to  all  variations  and  modi- 
fications of  the  same,  and  to  all  substitutions 
of  equivalent  means,  either  in  whole  or  in 
part,  by  which  the  like  effects  may  in  the 
same  general  way  be  produced.  And  I  de- 
clare, that  what  I  claim  generally  is  the  ad- 
dition to  railway  engines  and  carriages  of 
such  a  combination  or  system  of  levers  con- 
nected with  the  steam  cylinders,  alarums, 
and  breaks,  that  bdng  acted  on  in  the  direc- 
tion of  the  line  of  motion,  they  shall  simulta- 
neously, or  nearly  so,  shut  off  the  steam, 
sound  the  alarums,  and  bring  the  breaks 
down  on  the  wheels,  and  also  the  fixing  to  or 
placing  on  railways  of  an  apparatus  such  as 
that  before  desciibed  in  such  a  position  that 
it  can  be  made  to  act  on  the  said  levers  in 
the  direction  of  the  line  of  motion,  (by  some 
projected  part  or  parts  thereof)  without  the 
agency,  and  independently  of,  the  will  of  the 
engine-driver,  guard,  or  other  person  or  per- 
sons on  the  engine  or  train  required  to  be 
stopped.  And  I  claim  both  of  the  mechanical 
means,  or  system  of  means,  last  herein  ge- 
nerally claimed,  whether  used  together  or 
used  separately,  that  is  to  say,  whether  both 
are  used  together  as  I  have  described,  or  one 
of  them  only  in  combination  with  some  other 
and  wholly  different  means,  or  system  of 
means,  from  that  which  I  have  specified." 
■  ♦ 
LIFB  AND  LABOURS  OF  TBLF0R1>. 
NO.  VII. 
[Continued  fit>in  toI.  zzxiii.  page  40.] 

The  Menai  and  Conway  Suspension 
Bridges. 

Althouffh  it  may  admit  of  questioa 
whether  the  suspension  bridge  over  the 
Straits  of  Menai  were  the  master-work 
of  the  mind  of  Telford,  there  can  be  no 
doubt  that  it  is  that  with  which  his  luune 
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is  most  intimateljr  and  most  widely  con- 
nected ;  and  but  little  that  it  is  upon  Uiis 
bold  and  succesBful  specimen  of  toe  pow- 
ers he  possessed  that  his  reputation  will 
most  likely  descend  unimpaired  to  pos- 
terity.  It  is  indeed — not  even  excepting 
perbapsj  the  Pont- y-Cyssyllte— the  most 
impNOsin^  of  his  works  for  the  sublimity 
of  its  situation,  the  ''poetry''  of  its 
conception,  and  the  magnificent  pic- 
turesqueness  of  its  general  appearance. 
These  qualities  so  seldom  combined  in  a 
production  of  engineering  art,  make  it 
the  ^'observed  of  all  observers,"  and 
attract  to  it  numbers  without  number 
of  visitors,  not  only  from  every  part  of 
Britain,  but  from  every  corner  both  of 
the  old  and  new  continent.  All  who 
have  visited  England  have  seen,  and  all 
who  have  seen  have  admired  it.  From 
Puckler  Muskau  and  N.  P.  Willis  to 
Louis  Philippe  and  Marshal  Soult,  all 
beholders  have  joined  in  paying  their 
tribute  of  homage  to  the  genius  of 
Thomas  Tblpord. 

The  design  of  this  splendid  erection 
was,  it  appears,  originally,  made  for  a 
bridge  in  a  very  different  situation  in 
1814,  Telford  had  expended  much  time 
and  trouble  in  projecting  an  iron  suspen- 
sion bridge  over  the  river  Mersey  at  Run- 
corn, and  had  even  instituted  a  variety 
of  experiments  on  the  strength  of  iron, 
with  a  view  to  that  work,  and  had  con- 
structed a  model  of  it  on  a  small  scale. 
This  idea,  however,  was  never  carried  into 
effect;  but  when,  in  1818,  Telford  was 
applied  to  on  the  subject  of  the  passage 
of  the  Menai,  he  reverted  to  his  design 
of  four  years  before,  and  applied  it  to 
the  widely  different  circumstances  of  the 
case  before  him.  This  was  not  the  first 
time  that  the  plan  of  forming  a  roadway 
across  the  Strait  had  been  broached ;  so 
far  back  as  1801  Rennie  had  made  the 
plans  for  two  vast  iron  bridges  for  the 
same  locality,  and  in  1811  Telford  him- 
self had  made  a  report  which  included 
designs  of  bridges  across  both  the  Menai 
and  the  riverConway,which  is  on  the  same 
line  of  road.  Nothing  beyond  this,  how- 
ever, had  been  done,  and  when,  at  the 
period  referred  to,  the  project  was  re- 
viewed with  greater  vigour,  the  bold  and 
intended  plan  of  a  suspension  bridge — 
backed  by  the  confidence  which  Telford's 
name  and  fame  by  this  time  inspired, 
was  determined  on.    Although  on  the 
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main  line  of  trafiic  between  England 
and  Ireland,  the  Menai  Strait  up  to  this 
period  was  passable  only  in  ferry-boats, 
greatly  to  the  inconvenience  and  delay, 
and  very  often  to  the  imminent  danger,  of 
the  immense  throng  of  travellers  always 
passing  and  repassing.  Notwithstandinff 
this  want  of  accommodation,  a  perpetusd 
lease  oLthis  ferry  having  been  granted  by 
Queen  Elizabeth,  (at  a  rental  of  3^  6s.  8d. 
per  annum,)  Government  were  obliged  to 
purchase  the  leasehold  right,  for  no  less 
a  sum,  by  a  verdict  of  a  jury,  than 
26,954Z.,  before  they  could  enter  upon  a 
work  so  loudly  called  for,  by  public  con- 
venience, as  a  roadway  across  the  Strait. 

The  site  fixed  on  was  at  a  spot  called 
Ynys-y-Moch,  where  the  breaath  of  the 
channel,  when  the  tide  is  in,  is  three 
hundred  and  six  yards,  reduced  at  low 
water  to  one  hundred  and  sixty.  The 
main  pier  on  the  Anglesea  side,  which  is 
])lacea  on  the  Ynys-y-Moch  rocks,  is 
above  the  line  of  high  water,  but  on  the 
opposite  or  Carnavon  side  it  is  six  feet 
below  it.  The  height  of  the  piers,  from 
high  water  to  the  roadway,  is  just  one 
hundred  feet,  and  thence  to  the  apex  of 
each  pier  fift^-three  feet.  There  are  two 
'parallel  carnage  ways,  each  twelve  feet 
wide,  with  a  single  line  of  footway  be- 
tween them,  four  feet  in  width.  The 
whole  is  suspended  on  four  lines  of  massy 
chains,  the  aistance  spanned  from  point 
to  point  being  no  less  than  fiot  hundred 
and  seventy  nine  feet  / 

The  first  stone  of  this  stupendous 
structure  was  laid  on  the  Ist  of  August, 
1819,  by  no  higher  a  personage  than 
Mr.  Provis,  the  director  of  the  works 
under  Telford.  In  1821  and  1822,  ope« 
rations  were  vigourously  prosecuted, 
from  five  to  seven  vessels,  and  from 
300  to  400  men  being  generally  em- 
ployed, chiefly  in  the  preliminary  works 
of  founding  and  raising  the  piers,  in 
which  so  much  progress  was  made,  that 
b)r  June,  1824,  both  suspension  pyra- 
mids were  completed,  and  perforated 
by  carriage  ways,  9  feet  wide :  the  iron 
plates  and  saddles  for  the  reception  of 
the  chains  were  also  fixed,  in  such  a 
manner  as  to  yield  pressure  only  in  a 
perpendicular  airection. 

When  the  pyramids  were  ready,  tem- 
porary timber  framings  were  constructed 
between  them  and  the  points  on  the 
shore  where  the  main  cnains  were  to 
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enter  the  tannels  or  eiccavations  prepared 
for  their  reception.  On  these  framings 
a  set  of  four  main  chains  iras  laid,  and 
being  secured  under  the  roadway,  the 
Other  ends  were  carried  to  the  tops  of 
the  east  and  west  pyramids  respectively. 
On  the  Anglesea  side,  the  chains  so  re- 
mained, but  on  the  Carnarvon  side,  they 
were  not  only  carried  along  the  framing 
to  the  pyramid  top,  but  brought  over 
and  down  its  surface  to  the  water  level. 
The  portion  of  chain  which  was  to  com- 
plete the  line  between  the  opposite  shores 
was  then  laid  upon  a  timber  float,  moor- 
ed  to  the  Carnarvon  side. 

To  raise  this  first  line  of  connexion, 
and  fix  it  in  its  proper  place  was  a  work 
of  the  utmost  interest  and  importance, 
and  one  which  Telford  determined  to 
superintend  in  person.  He  accordingly, 
in  the  middle  of  April,  1824,  left  Lon- 
don for  Bangor  for  that  purpose,  and 
resolved  to  attempt  the  operation  on  the 
25th,  when  an  immense  crowd  assem- 
bled to  witness  the  unexampled  spec- 
tacle. On  the  appointed  day,  an  hour 
before  high  water,  the  raft  was  cast  off, 
and  floated  into  its  required  position  be- 
tween the  piers,  where,  being  moored, 
one  end  of  the  chain  which  lay  upon  it, 
was  carried  to  that  which  hung  down 
the  face  of  the  Carnarvon  pier,  while  the 
other  end  was  attached  to  ropes  which 
were  connected  with  powerful  capstans 
placed  on  the  Anglesea  side.  The  work- 
men at  the  capstans  then  commenced 
moving  at  a  rapid  trot,  and  in  an  hour 
kind  a  half  the  chain  was  raised  high 
enough  to  enable  the  fastening  of  a  por- 
tion of  it  to  the  end  of  the  chain  on  the 
top  of  the  Anglesea  PyrAmid.  Telford 
himself  then  ascended,  and  on  proclaim- 
ing the  gratif)ring  fact,  was  bailed  with 
enthusiastic  cneering  from  the  workmen 
and  the  immense  body  of  Wondering 
spectators.  Thus  the  main  land  of  Wales 
and  the  Isle  of  Anglesea  were  for  the 
first  time  united  by  the  hand  of  science. 

By  the  9th  of  June,  1825,  the  last 
chain  had  been  raised,  and  the  temporary 
platform  removed.  All  doubt  and  diffi- 
culty had  now  vanished — if  they  had 
not  in  fact  from  the  time  the  first  chain 
had  been  successfully  stretched  across 
the  strait;  that  proudest  moment,  pro- 
bably, of  Telford's  life.  In  August  the 
construction  of  the  road  platform  was 
commenced,  and  in  September  the  whole 


of  the  trussed  bearing-bats  werd  sus- 
pended. The  platform  was  composed  of 
two  thicknesses  of  fir  plank,  with  a 
thickness  of  patent  felt  between,  while 
in  the  carriage  ways  there  was  a  third 
layer  across  the  former,  and  another  band 
of  felt  between.  By  the  latter  end  of 
1825  the  oak  railirii^s  on  each  side  hair- 
ing been  fitted,  the  whole  magnificent 
erection  was  pronounced  "  complete." 

The  30th  of  January,  1826,  was  fixed 
on  for  the  day  of  opening.  This  was  ac- 
cordingly a  gala  day  for  the  wholft 
northern  part  of  the  principality,  but, 
greatly  to  the  disappointment  of  the 
public  generally,  the  Commissioners,  at 
the  solicitation  of  Telford  himself,  de- 
clined to  get  up  a  procession  on  the  oc- 
casion, so  that  almost  the  only  offici&l 
manifestation  of  the  jubilee  feellhg  so 
universally  prevalent  consisted  in  a  plen- 
tiful dinner  to  the  large  number  Of  work- 
men who  had  been  engaged  on  the  works. 
In  spite  of  this,  however,  great  quiUtitie^ 
of  people  assembled  on  the  spot,  to  gate 
with  wonder  and  admiration  on  the  now 
finished  miracle  of  human  skill,  and  to 
hail  with  repeated  cheers  the  modem 
Merlin  who  had  thus  brought  the  ancient 
prophecy*  to  pass  without  the  aid  of  k 
league  with  the  powers  of  darkness. 
Alas !  for  romance  1  the  London  maii  was 
(ostensibly)  the  first  vehicle  to  cross  the 
new  "  highway  in  the  air."  This  was 
followed  by  the  Chester  mail,  and  this 
again  by  an  endless  succession  of  car- 
riages and  pedestrians  throughout  the 
day.  It  is  understood,  however,  that 
previously  to  this  public  opening,  Telford 
himself  and  his  friend  Sir  Henry  Pamell 
had  driven  over  the  bridge  in  the  car- 
riage of  the  latter,  and  thus  enjoyed  the 
novel  sensation  of  crossing  the  sea  in  a 
vehicle  at  a  height  of  a  hundred  feet 
above  the  tideway ! 

It  is  needless  to  add  that  since  that 
day  innumerable  passengers,  including 
amongst  them  a  very  large  proportion  of 
the  "  celebrities  "  ot  the  world,  political, 
literary,  and  scientific,  have  followed 
their  example,  and  that  the  Menai  bridge, 
in  spite  of  endless  anticipations  to  the 
contrary,  still   "towers  in  its  pride  of 


•  They  had  a  prophecy,  made  by  Bobin  Ddu,  a 
famous  minstrel,  to  the  effect  that  the  Menai  would 
one  day  be  crossed  by  a  bridre.  This  ti-as  uiiiver. 
tally  looked  on  as  impossible,  mthout  the  aid  of 
magic. 
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fdMe**  abore  the  flood,  and  in  spite  of 
tlie  fury  of  the  winds  and  waves,  to 
which  its  exposed  situation  renders  it 
particularly  obnoxious.  'Hie  only  dam- 
t^  it  e?er  received  was  in  the  severe 
•torm  of  January,  1830,  but  on  that  oc- 
casion the  injurv  sustained,  although 
axaif^rated  at  first  by  public  report, 
was  quickly  and  easily  rectified. 

It  may  fifire  some  idea  of  the  stupen- 
dousness  of  every  thing  connected  with 
this  bridge  to  state  that  the  total  weight 
of  the  iron-work  only  is  no  less  than 
four  ndUion,  one  hundred  and  seventy- 
three  thousand,  two  hundred  and  eighty- 
•ix  iMunds ;  or,  two  thousand,  one  hun- 
dred and  eighty-six  tons  I  There  are 
16  chains  in  the  breadth  of  the  bridge, 
each  comprising  nine  hundred  and 
thirty-five  bam.  Its  length  is  one  thou- 
sand, seven  hundred  and  ten  feet,  or 
nearly  one-third  of  a  mile.  To  descend 
from  large  things  to  small  (though  small 
tnatters  here  would  seem  great  else- 
where) each  coat  of  paint  it  requires 
weighs  upwards  of  two  tons  and  a  half! 
Yet  with  all  this  ponderousness,  the 
structure  is  so  justly  balanced,  and  so 
wonderfully  adapted  to  the  scenery 
amidst  which  it  is  placed,  that  to  the 
ipectator  it  appears  a  model  of  elegant 
and  almost  fairy  lightness.  It  stands 
forth,  like  so  many  others  of  the  works 
of  Telford,  a  triumphant  proof  of  its  con- 
fttructor's  exquisite  taste,  as  well  as  con- 
sumate  skill. 

The  Conway  Bridge  is  another  edifice 
of  the  same  clasps,  and  of  only  inferior 
excellence.  This  also  enables  the  tra- 
veller to  dispense  with  a  dangerous  ferry, 
and  facilitates  the  traffic  between  Eng- 
land and  the  sister  country.  The  prin- 
ciple is  the  same  as  that  of  the  Menai, 
but  the  dimensions  are  by  no  means  so 
large*  the  distance  from  point  to  point 
being  but  317  feet,  the  verrted  sine  of  the 
main  chains  221  feet,  the  number  of 
chains  eight,  the  roadway  only  15  feet 
above  high  water,  with  one  line  for  car- 
riages. Here  again  Telford  took  a  happy 
advantage  of  the  situation  prescribed  to 
him.  The  bridge  crosses  the  Conway 
exactlv  opposite  the  fine  old  castle  built 
there  by  Edward  1.  the  roadway  seem- 
ing to  aim  directly  at  the  castle  gates. 
In  order  to  harmonise  with  this  position, 
evervthing  about  the  bridge  is  elaborately 
finished  in  the  castellated  style,  perfectly 


in  unison  with  the  fine  old  buildiiig  to 
which  it  conducts  the  passenger.  The 
castle  is  fortunately  on  a  most  extensive 
scale,  so  that  Telford  has  succeeded  per- 
fect! y  in  his  intention,  and  the  Conway 
Bridge,  Instead  of  breaking  through  all 
the  cherished  associations  connected  with 
its  site,  as  too  many  of  our  modem 
structures  in  similar  situations  unfortu- 
nately do>  appears  like  a  huge  drawbridge 
leading  to  the  feudal  fortress,  and  so 
entirely  in  character  with^  it,  that  it  is 
easy  for  a  stranger  to  imagine  it  part  and 
parcel  of  the  Castle  itself.  The  view  of 
the  bridge,  including  the  castle,  the  town* 
the  wooded  hills  and  rugged  mountains 
in  the  background,  with  Great  Orme's 
meadow  one  side,  and  the  picturesque 
valley  of  Llaurwst  on  the  other,  otfers 
such  a  landscape  ae  is  rarely  equalled  in 
any  country,  compounded  as  it  is  almost 
equally  of  the  works  of  Nature  and  of 
Art,  each  in  perfect  harmony  with  each. 
The  poetical  features  of  Telford's  great 
works  have  not  escaped  the  notice  of 
kindred  minds  among  those  who,  unlike 
him,  could  onfy  **  Mid  the  lofty  rhyme/' 
— ^and  this  slight  sketch  of  his  generally^ 
acknowledged  master-piece  cannot  con- 
clude better  than  in  the  well-known 
tribute  of  Southey  to  his  fame : — 

'*  TsLFOED,  who  o'er  the  vftle  of  Cambrian  D4*, 
Alolt  in  air,  at  ^ddjr  height  upborne, 
Carried  his  navigable  road,  and  bring 
Hifh  o*er  Menai*!  strait,  the  bending  brIdSe,— 
Stmetore  of  more  ambitioiu  cnterpnae 
Than  minstrels,  in  the  age  of  old  romance. 
To  their  own  Merlin*B  ma^lore  ascribed  1  ** 


^*  PRBSIDBKT/' 

shall  not  be  Justly 


ot  be  iusi 
\  a  public  ( 


THB   MIS8INO 

Sir, — I  hope  I 
chargeable  with  converting  a  public  ca< 
lamity  like  that  of  the  apprehended  loss 
of  the  Prnident,  into  a  pretence  for 
puffing  a  patent,  if  I  state,  for  the  infor- 
mation of  the  steam-ship  world  and  the 
public,  that  just  before  her  nresent  voy- 
age changes  were  made  in  ner  paddles^ 
which  may  go  far  towards  accounting 
for  her  absence. 

The  paddles  she  used  up  to  the  date 
of  her  present  voyage  were  of  the  kind 
patented  by  Mr.  Elijah  Galloway.  Like 
those  of  the  Great  Wmiter%  the  tour 
Halifax  mail  shipe»  the  Gfrest  Liverpool, 
the  Oriental,  &c.,  they  were  of  two 
boards,  one  before*  the  other  behind,  the 
arm.  Simple  as  is  this  arrangement  of 
the  floats,  in  rough  water  it  is  found  to 
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relieve  the  enf^ines  in  a  very  important 
degree,  by  reducing  the  variations  in 
«peed  occasioned  by  the  varying  immer- 
mon  of  the  wheels;  they  assist  in  keep- 
ing up  the  efficiency  of  the  engines,  and 
as  they  offer  less  surface  than  that  of  a 
plain  paddle  to  a  rising  or  falling  wave, 
they  ainiinish  the  shocks  and  sudden 
atrains,  and  consequently  the  liability  to 
injury,  to  which  steam-ship  machinery 
is  usually  subject. 

These  padmes,  I  have  said,  were  used 
on  the  President  until  just  before  she 
last  left  England.  FaUing  in  his  at- 
tempts to  obtain  compensation  for  their 
use,  Mr.  Routledge,  the  present  pro- 
prietor of  the  patent,  felt  himself  com- 
pelled to  take  other  steps,  and  accord- 
ingly obtained  an  injunction  from  the 
Court  of  Chancery  against  their  further 
employment.  The  owners  still  refused 
a  satisfactory  settlement,  and  altered  the 
^oats  to  the  common  plan. 

We  have  to  remember  that  the  en- 
gines of  the  Preeident  are  smaller  in  pro- 
portion to  her  size  than  those  of  other 
ocean  steamers ;  and  if  we  suppose  that 
her  effective  engine  power,thu8  originally 
deficient,  was  still  further  reduced  by 
the  adoption  of  the  common  floats,  we 
shall  need,  little  more  to  account  for  her 
being  unable  to  face  the  storms  she  en- 
countered soon  after  she  left  New  York. 
The  other  transatlaotic  steamers  still  use 
the  floats  she  has  discarded,  and  make 
their  passages  as  usual. 

The  paddles  of  the  British  Queen  were 
also  altered,  but  to  a  different  p*an.  Ori- 
ginally the  wheels  were  made  for  three 
floats ;  to  receive  the  lower  one,  a  step 
was  placed  in  the  angle  formed  by  the 
arm  and  the  outer  ring;  this  is  about  7 


inches  long  on  its  horizontal  brandi 
(supposing  we  are  examining  that  at  the 
lowest  point  of  the  wheels) ;  just  above 
this,  with  its  back  to  the  arm,  was  the 
next  board,  the  upper  one  being  placed 
behind  the  arms,  which  is  about  4  mches 
wide.  Thus  the  boards  were  about  4 
inches  asunder,  being  also  about  12, 10^ 
and  9  inches  wide  respectively. 

To  evade  the  claim  of  Mr.  Koutledget 
the  middle  board  was  placed  bekiMd  the 
arm,  and  the  upper  one  btfore  it;  the 
consequence  is,  that  a  space  11  inches 
wide  is  left  between  the  two  lower  boards, 
through  which  readily  passes  the  current 
of  water,  escaping  past  the  edge  of  the 
lower  board,  which  ought  to  impinge 
on  the  next.  It  was  accordinglv  foretold 
that  the  British  Queen  would  make  a 
long  passage,  as  has  happened,  and  I 
venture  to  say  will  happen  again  on  her 
return.  The  loss  of  her  paddles  is  easily 
explained,  and  had  they  not  been  altered* 
would  probably  have  been  avoided.  In 
the  most  usual  circumstances,  the  pad* 
dies,  when  arranged  on  the  patent  plan, 
shelter  each  other  in  some  measure  from 
the  impulse  of  a  falling  or  rising  wave, 
while  m  the  plan  adopted  in  the  British 
Queen  they  are  all  exposed  to  it. 

I  sincerely  wish,  and  think  there  ia 
reason  to  hope,  that  the  present  harrow- 
ing suspense  as  to  the  fate  of  the  Presi* 
dent  will  not  be  terminated  by  intelli- 
gence of  her  destruction.  I  shall  be  very 
glad  if,  in  accordance  with  the  above 
statement,  it  should  be  found  that  her 
locomotive,  and  not  her  floating,  capabi- 
lities are  to  blarae. 

I  am.  Sir,  yours  very  respectfully, 

J.  Chapman. 

83,  Change  Alley.  90Ui  April,  1841. 


MR.  NOTGN's  BXPBRIMENT  WITH  MR.   MC  NAUOHT*8  INDICATOR. 


Sir,-- Will  Mr.  Noton  have  the  good- 
ness to  inform  me,  through  your  pages, 
what  the  condenser  vMuum  was,  when 
he  took  the  diagram  given  in  the  3fe- 
ehanics  Magagme  of  Saturday  last  ?  Or, 
for  greater  accuracy,  as  that  is  past,  and 
probably  not  observed,  will  be  so  good 
as  t9  take  three  pr  four  more  diagrams. 


and  send  the  mean  state  of  exhaustion 
only;  (independent  I  mean  of  steam 
pressure)  of  each,  with  the  exact  average 
condenser  vacuum  at  the  time,  and  num- 
ber of  revolutions. 

I  am.  Sir,  yours  respectfully. 

Jambs  Pilbrow. 

Tottenham  Oreen,  April  19, 1841. 
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Sir, — I  have  sent  you  a  rongh  sketch 
of  a  plumWs  grate  front,  which  I  have 
had  in  oae  in  my  workshop  several  years, 
and  find  it  answer  extremely  wdl ;  not 
destroying  near  so  many  coals  as  the 
common  straight  bar  grate.  It  is  pretty 
well  known  that  plumbers  irons  are  con- 
tinually in  and  out  of  the  fire,  pulling  the 
coals  out  with  them;  this  they  cannot  do 


so  readily  with  the  above  oval  shape  fire 
grate  front.  The  casting  of  the  front  is 
18  in.  bv  11  inches,  and  f  ths  of  an  inch 
thick;  the  sides  and  back  are  fire-bricks, 
which  makes  it  come  very  cheap. 
I  remain.  Sir,  yours,  &c. 

J.  B0RGB88. 

Wisbeaeh,  Feb.  9, 18-11. 


AN  ANSWER  TO    MESSRS.  J.  DAVIEB  AND   G.  V.   RTDER'S  REPORT*  ON   PERKINS'S  ST8TE1I 
OF  WARMINQ  BUILDINGS  BY    HOT 

The  excitement  that  has  been  occasioned 
by  the  destruction  of  Messrs.  Craft  and 
Steirs  premises  in  Manchester,  by  fire  aris- 
ing from  the  bursting  of  the  Aimace  coil  of 
a  hot-water  apparatus,  on  '*  Perkins's  system 
of  warming  buildiDgs  by  means  of  hot 
water,"  and  the  measures  taken  in  conse- 
quence by  the  Manchester  Assurance  Com- 
pany, have  created  an  alarm  as  to  the  general 
safety^  of  his  plan,  which  the  patentee 
feels  it  incumbent  upon  him  to  show  is 
unfounded,  and  to  prove  that  whenerer  an 
accident  has  occurred,  it  may  in  every  case 
be  traced,  either  to  the  improper  con- 
struction of  the  apparatus  in  the  first  in- 
stance, or  to  carelessness  and  mismanage- 
ment in  the  use  of  it.  It  appears  by  a 
report  which  has  been  extensively  circulated 
by  the  Manchester  Assurance  Company, 
that  a  Committee  of  the  Directors  of  that 
Company  was  appointed  "  to  inquire  into 
the  nature  of  the  accidents  which  have  re- 
cently occurred  from  the  use  of  hot-water 
apparatuses,  and  to  report  thereon;"  in  pur- 
suance of  which  resolution  Mr.  John  Davies 
and  Mr.  George  Vardon  Ryder  were  directed 
''to  institute  a  personal  investigation  into 
some  of  the  cases  referred  to,  and  to  make 
such  experiments  as  might  tend  to  satisfy 
their  minds  as  to  the  causes  of  the  accidents 
which  had  occurred." 


•YideptfeSM. 


WATER.      BT   A.  H.  PERKINS,  ESQ. 

In  the  report  presented  by  these  gentle- 
men to  the  Directors,  they  commence  by 
describing  "the  appearances  observed"  at 
some  of  the  places  which  they  visited.  These 
appearances  consisted  of  "wood,  matting, 
and  cushions,  in  a  varietr  of  places  con- 
tiguous to  the  hot-water  pipes,  having  been 
charred  to  an  alarming  extent,"  and  that 
Mr.  Barbour's  warehouse  had  "  been  on 
fire,  close  to  th*  pipei,  at  different  times  and 
in  different  places."  The  Unitarian  Chapel 
in  Strangeways,  also  showed  marked  "  ap- 
pearances," the  floor  being  charred  black,  and 
at  the  Natural  History  Museum  in  Peter 
Street,  the  matting  on  the  floor  had  been 
charred,  and  the  floor  itself  appears  to  have 
been  scorched.  The  whole  of  these  appear* 
ances  were  produced  by  one  and  tiie  same 
cause — the  overheating  of  the  pipes;  and 
this  was  doubtless  occasioned  by  the  dispro- 
portion of  the  furnace-grate  and  draught  to 
the  furnace- coil,  like  that  erected  upon  Mr. 
Walker's  own  premises,  for  the  purpose  of 
Messrs.  Davies  and  Ryder's  experiments. 
Mr.  Hawthorne's  communication  respecting 
the  Strangeways  Chapel  affords  sufficient 
evidence  of  an  ill-proportioned  and  ill-con- 
structed apparatus,  the  deficiency  of  hest, 
great  consumption  of  fuel,  ofibisive  scent, 
and  charred  wood,  are  convincing  proofs  that 
the  quantity^  of  tubing  laid  £>wn  in  the 
chapel  was  insufficient  to  afford  a  proper 
supply  of  warmth;  and  the  endeavour  to 
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procure  more  heat  by  extra-firing  tvffidently 
acconnts  for  the  great  consumption  of  fuel, 
and  the  ofibnsiye  scent  given  out  by  the 
pipes  when  thus  o?erheated.  In  an  appa- 
ratus jusUy  proportioned,  the  water  circula- 
ting in  the  pipes  can  receive  but  a  given 
quantity  of  heat,  and  any  fuel  added  beyond 
uat  point  would  not  cause  them  to  become 
overheated.  It  is  necessary  here  to  describe 
what "  Perkins's  system  of  warming"  really 
is ;  for  the  patentee  utterly  disclaims  the 
apparatus  experimented  upon  by  Messrs. 
Davies  and  Ryder  as  his,  any  further  thkn 
that  the  pipes  were  closed  in  all  parts. 

Perkins's  apparatus,  then,  consists  of  a 
continuous  or  endless  tube,  closed  in  all 
parts,  a  portion  of  which  is  coiled  and  placed 
within  a  duly  proportioned  furnace;  from 
this  coil  the  rest  of  the  apparatus  receives  its 
heat  by  the  circulation  of  the  hot- water  flow- 
ing from  its  upper  part,  and  which,  cooling 
in  its  progress  through  the  building,  returns 
into  ue  lowest  part  of  the  coil  to  be  re- 
heated. The  expansion  of  the  water,  when 
heated,  is  fully  provided  for  by  the  expan- 
sion tube,  which  is  of  three  inches  diameter, 
and  of  suificient  length  to  afibrd  an  expan- 
sion space  of  from  fifteen  to  twenty  per  cent: 
this,  long  practice  has  proved,  is  ample  for 
the  greatest  heat  which  can  be  attained  by 
the  water,  as  it  expands  only  five  per  cent 
fh»m  40°,  ito  point  of  greatest  deusi^,  to 
812°,  the  boiling  pomt  This  tube  is  placed 
lit  the  highest  part  of  the  apparatus,  and  is 
empty  when  the  water  is  cold  \  the  fiimace 
is  provided  with  a  damper,  by  which  the  fire 
maybe  regulated  at  pleasure.  In  a  well* 
managed  apparatus  this  damper  is  in  general 
nearly  dosed  after  the  fire  has  become  well 
i^ited,  and  the  draught  is  so  regulated  that 
httle  moi«  than  a  slumbering  fire  is  kept  up, 
Which  at  once  economises  fuel  and  prevents 
the  possibility  of  the  pipes  being  overheated. 
The  degree  to  which  the  damper  should  be 
closed  depends  entirely  upon  the  goodness  of 
the  draught;  and  a  very  ^w  days' — even  a 
few  hours'  experience  will  show  the  person 
in  charge  of  the  apparatus  the  point  at  which 
it  is  desirable  to  keep  it  To  most  of  the 
lipparatuses  recently  erected  by  the  patentee^ 
a  ftelf-regulating  damper  has  been  attached, 
acting  from  the  expansion  and  contraetion  of 
Ae  pipe)  when  this  becomes  heated  beyond 
any  given  point  to  which  the  damper  has 
been  previously  regulated,  the  elongation  of 
the  pipe  by  the  excess  of  heat  acting  upon 
the  handle  of  the  damper,  partially  closes 
it  I  the  draught  is  thus  checked  and  the  fire 
lowered ;  the  pipe  consequently  cools,  and, 
itk  cooling,  contractor  the  contraction  again 
opens  the  damper  and  the  fire  is  revived.  By 
tMs  action  of  the  self-regulating  damper  any 
degree  of  heat  from  the  pipes  mav  be  main- 
taaned  within  a  few  degrees  i  if  the  damper 


\%  80  fixed  as  to  work  the  apparatus  at  250^ 
it  will  be  found  that  the  heat  of  the  pipes 
wili  range  between  255**  and  245°,  whatever 
quantity  of  fuel  may  be  thrown  upon  the 
fire ;  thus'again  the  overheating  of  the  pipes 
is  eflfectually  prevented,  and  an  equal  tem- 
peiature  at  the  same  time  obtained. 

In  the  arrangement  and  fixing  of  any  ap- 
paratus, regard  ought  always  to  be  had  (as 
has  been  already  stated)  to  the  due  propor- 
tions of  grate  surface,  heating  surface,  con- 
ducting and  radiating  surface,  and  draught; 
and  where  these  have  been  duly  observed, 
accident  becomes  impossible,  even  if  the 
damper  should  be  left  wide  open.  It  is  not 
demeed  necessary  here  to  state  the  propor- 
dons  the  above  surfaces  should  bear  to  each 
other,  but  their  nece^ty  is  Sufficiently  ob- 
vious; an  unlimited  supply  of  heat  arisinff 
from  an  excess  of  fire  or  heating  surface  and 
draught,  with  a  limited  means  of  carrying  ofi* 
that  heat,  must  cause  overheating  some- 
where, as  is  proved  by  the  high  temperature 
of  the  apparatuses  at  Birch  Chapel,  Mr. 
Barbour's  Warehouse,  the  Strangeways  Cha- 
pel, and  thd  Natural  History  Museum; 
while,  on  the  other  hand,  the  due  observance 
of  these  proportions  render  an  apparatus 
upon  this  system  perfectly  safe.  Nor  can  it 
be  considered  that,  in  clsuming  attention  to 
the  foregoing  points  in  constructing  an  appa- 
ratus, the  patentee  demands  too  much ;  it  is 
the  duty  of  every  tradesman  who  undertakes 
to  erect  these  apparatuses  to  understand 
them;  and  to  such  an  one  what  has  been 
said  presents  no  difficulties;  and  surely 
common  care  and  the  usual  degree  of  pru- 
dence required  from  every  person  attending 
upon  fires  may  reasonably  be  asked  for  in 
the  mangement  of  a  hot-water  apparatus. 

After  this  brief  description  of  what  a  hot-' 
water  apparatus  erected  upon  Perkins's  sys- 
tem ought  to  be,  it  is  necessary  now  to  ex- 
amine whether  the  apparatus  erected  in  Mr. 
Walker's  premises,  and  experimented  upon 
by  Messrs.  Davies  and  Ryder,  is  to  be  con- 
sidered as  an  apparatus  upon  Perkins's  sys- 
tem, and  what  degree  of  weight  ought  to  be 
attached  to  experiments  condilcted  as  they 
were,  and  upon  such  an  apparatus.  It  ap- 
pears from  the  Report  of  those  gentlemen, 
that  it  consisted  of  140  feet  of  tubing,  of 
which  26  feet  were  coiled  in  the  furnace. 
With  these  proportions  of  tubing  no  fault  ia 
found ;  but  it  seems  from  the  diagram  an- 
nexed to  the  Report,  that  only  15  inches  of 
expansion  tube  was  attached  to  it  (at  least 
only  that  quantity  was  left  unfilled  with 
water),  which,  supposing  it  to  be  of  threa 
inches  diameter,  the  largest  aize  used,  is  six 
inches  less  than  the  apparatus  required. 
This,  in  so  small  an  apparatus,  is  a  seriotts 
difierence  when  worked  at  a  very  high  tem- 
perature ;  still,  however,  under  ordinary  cir- 
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cumstances,  the  apparatus  would  hare 
worked.  The  damper  is  not  once  mentioned 
in  the  Report,  nor  does  it  appear  that  it  was 
ever  made  the  slightest  use  or  during  the  ex- 
periments, so  that  the  full  force  of  the 
draught  was  admitted  to  the  furnace  at  all 
times  unchecked,  even  when  it  was  loaded 
with  fuel  to  repletion.  This  might  suit  the 
purpose  of  those  who  erected  this  apparatus 
with  the  express  view  of  making  it  as  dan- 
gerous as  air,  fire,  and  water,  recklessly  em- 
ployed, could  make  it ;  hut  what  tradesman 
would  introduce  one  so  constructed  into  his 
employer's  premises?  But  more  could  yet 
be  done  to  increase  the  dangerous  tendency 
of  this  apparatus ;  and,  accordingly,  in  the 
absence  of  Mr.  Walker,  a  stop- cock  was  in- 
troduced, which,  cutting  off  tne  greater  part 
of  the  circulation,  left  only  forty  feet  qf  the 
tubing  out  of  the  furnace,  to  carry  off  all  the 
heat  that  could  be  communicated  from 
twenty-su  feet  toithin  t/,  with  a  fire  out  of  all 
proportion  to  those  surfaces,  and  a  draught 
totally  unchecked.  With  the  apparatus  in  Uus 
state — a  state  in  which  no  man  in  his  senses 
ever  before  thought  of  working  one,  and 
which,  it  may  be  safely  asserted,  had  never 
before  occurred  since  the  introduction  of 
warming  by  hot  water — ^preparations  were 
made  for  an  explosion.  The  process  of  **  ig- 
niting," "  destroying,"  "  fusing,"  "  inflam- 
ing," and  "charring"  various  substances, 
went  on  most  prosperously,  and,  at  length, 
the  desired  explosion  took  place ;  the  fire 
was  thrown  violently  out  of  the  furnace,  and 
the  ignited  embers  were  scattered  in  profu- 
sion over  every  pait  of  the  place.  Some 
grey  calicoes  spr«td  around  the  furnace  were 
alone  wanting  to  complete  the  scene,  and 
put  the  finishing  touch  to  tbis  exquisite 
specimen  of  **  Perkins's  Hot  Water  Appa- 
ratus." 

But  can  It  be  seriously  intended  that  an 
apparatus  thus  erected,  and  thus  worked,  is 
to  prove  the  danger,  and  caution  the  public 
against  the  use  of  l^erkins's  system  of  warm- 
ing by  means  of  hot  water  ?  Is  the  abuse 
of  a  thing  to  be  used  as  an  argument  for 
discontinuing  the  use  of  it  ?  1^  what  in- 
vention will  not  such  reasoning  apply? 
Steam-engines,  railways,  all  must  vanish 
befoie  it,  since,  if  great  skill  and  care  are 
not  employed  in  their  construction,  and  much 
caution  and  prudence  in  their  application, 
they  become  imminently  dangerous. 

Messrs.  Craft  and  Stell's  premises  were 
burnt  down;  the  fite  was  caused  by  the 
bursting  of  the  furnace  coil  of  the  hot- water 
apparatus,  which  threw  the  ignited  embers 
among  combustible  materials,  and  set  them 
on  fire.  But  was  common  precaution  used 
in  placing  the  furnace  in  such  an  apartment 
(the  very  walls  of  which  were  boards),  and 
in  sttXTOunding  it  with  grey  goods  t  Would 
not  a  vault  or  a  csUar  have  been  a  more  ap- 


propriate place  f  and  had  the  Atmaoe  been 
so  situated,  would  the  pretnises  have  beeh 
destroyed  bt  the  ejcploslon  which  took  plaodf 
This  explosion  was  caused  by  a  stoppage  ih 
the  pipes ;  the  water  in  them  was  frozen,  tt 
appears  the  warehouse  was  closed  on  Satur- 
day evening,  and  not  opened  again  befofb 
Monday  morning;  the  fhist  being  intense 
during  the  two  intervening  nights<  A  fire 
lighted  in  the  furnace  on  Sunday  ttoftilng 
Was  an  obvious  means  of  preventing  such  an 
occurrence ;  and  it  might  hate  been  Supposed 
would  have  naturally  suggested  itself.  Wea- 
ther of  such  extreme  severity  is  ttdt  Tety 
frequent  in  England,  and  the  shoft  time  re- 
quired for  such  a  purpose  (the  necessity  fbr 
it  being  evident^  could  searcelv  be  considef ed 
a  desecration  or  the  day.  And  even  after  the 
pipes  were  fW)zen  up,  common  attention  on 
the  part  of  the  fireman  would  have  shown 
him  the  circumstance  in  a  few  minutes  after 
the  fire  was  lighted ;  the  want  of  any  dtcu- 
lation  in  the  pipes  being  always  indicated  by 
their  great  heat  near  the  fuhiace  and  their 
coldness  in  every  othet  pvtt  Had  the  fire 
then  been  raked  out  and  the  most  exposed 
part  of  the  pipes  been  thatved  by  the  Appli- 
cation of  heat  to  them  eitetnally,  the  clwu- 
lation  might  have  been  restored,  and  all 
would  have  been  ivell.  No  precautions, 
howevet,  of  any  kind  appear  to  have  been 
taken,  and  the  endeavour  to  force  a  ciniula- 
tion  in  the  state  the  pipes  Were  theU  in,  pto- 
duced  the  disastrous  event  that  ensued.  It 
is  not  the  object  of  the  patentee  to  throw 
blame  upon  others,  he  only  wishes  to  show 
that  his  apparatus  may  be  used  with  perfect 
safety,  if  the  same  care  and  attention  be  be- 
stowed upon  it,  as  is  required  by  erery  othto 
mode  of  warmhig. 

There  are  some  palpable  errors  in  the  re- 
port of  Messrs.  Davies  and  Ryder  in  theb 
remarks  upon  the  ineouality  of  the  heat 
given  out  by  the  pipes  in  the  Natural  His- 
tory Museum,  and  the  manner  in  which 
they  attempt  to  account  for  it  They  oV 
serve,  that  the  heat  in  those  pipes  had  beeh 
repeatedly  stated  to  become  tne  greatest  at 
places  remote  fVom  the  fhmace,  and  that  thb 
fact  was  confirmed  by  their  own  observations 
and  subsequent  experiments;  and  in  another 
part  of  the  Report  they  account  fbr  It  by 
stating,  that  the  minute  bubbles  of  steam 
which  rise  rapidly  to  the  upper  part  of  the 
flow- pipe  become  there  condensed  into  water 
again.  From  this  acknowledged  fact  they 
deduce  the  inference  that,  ''as  condensed 
steam  whel^ver  it  occurs  produces  about 
seven  times  as  much  heat  as  the  same  quan- 
tity of  water  at  the  same  temperature,  we 
have  at  once  a  reason  for  the  heat  of  the 
pipe  being  generally  greater  at  a  distance 
from  the  furnace  tnan  contiguous  to  it" 
This  is  a  manifest  absurdity,  for  it  is  impoA- 
sible  that  increase  of  heat  can  be  produced 
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1^  the  condensation  or  cooling  of  Bteam. 
Aere  cannot,  therefore,  be  £e  slightest 
douht  that  the  statement  of  those  gentlemen, 
that  the  heat  is  generally  greater  at  points 
distant  from  the  furnace  tlum  contiguous  to 
it,  is  founded  altogether  in  misconception 
and  error.  Another  obsenration  from  which 
erroneous  conclusions  are  dnwn  is,  that  the 
temperature  of  the  pipes  is  influenced  bj 
the  Taiiation  of  their  internal  diameter,  this 
is  not  the  ease ;  the  amount  of  heat  con- 
ducted off  depends  upon  the  surface  exposed 
to  the  atmosphere,  and  not  upon  the  internal 
diameter.  Equal  surfaces  exposed  to  the 
atmosphere  give  off  equal  heat,  whatever  va- 
riation there  may  be  in  the  velocity  of  the 
current  of  the  water  within  the  tubes. 
^  The  olnection  No.  1,  relative  to  the  pos- 
sibility of  an  explosion  from  the  inadequacy 
of  the  expansion  tube,  has  been  already  met 
in  the  description  of  the  apparatus  in  the 
former  part  of  this  paper ;  and  overfilling  the 
apparatus  is  impossible  while  the  filUng- 
pipe  is  made  the  only  medium  of  supplying 
it,  and  the  screw-plug  of  the  expansion  tube 
is  at  the  time  of  filling  Uken  off 

In  objection  No.  2,  it  is  inferred  that,  be- 
cause a  pint  of  water  may  be  converted  into 
steam  capable  of  exerting  a  powerful  me- 
chanical force,  and  present  a  pressure  upon 
the  tubes  "sufficient  to  ensure  their  de- 
struction," that  such  must  inevitably  be  the 
case.  Ten  years'  experience  has,  however, 
proved  the  contrary ;  any  quantity  of  steam 
which  can  be  formed  in  an  apparatus  pro- 
perly put  up,  the  tubes  are  perfectly  able  to 
resist. 

Objection  No.  3  supposes  the  presence  of 
hydrogen  gas  in  the  apparatus  to  be  a  com- 
mon occurrence,  instead  of  a  very  rare  one ; 
and  where  it  has  occurred  it  has  invariably 
arisen  either  from  a  faulty  construction  of 
the  apparatus,  or  great  neglect  in  its  mana- 
gement. Admitting,  however,  that  hydrogen 
gas  has  been  formed  within  the  pipes,  no  ex- 
plosion can  be  produced  by  its  expansion,  as 
Its  expansive  power  is  far  less  than  that  of 
water;  neither  can  it  explode  within  the 
pipes  by  ignition,  as  it  requires  an  admixture 
of  atmospheric  air  to  render  it  explosive. 

The  remaining  objection  urged  against  the 
use  of  the  apparatus  is,  the  danger  of  ex- 
plosion from  stoppage  in  the  pipes.  This  is 
a  very  unusual  occurrence,  and  rarely  hap- 
pens except  in  seasons  of  very  severe  frost, 
when  it  may  always  be  prevented  by  keeping 
a  slumbering  fire.  The  addition  of  three  per 
cent  of  salt  to  the  water  will  also  prevent  it 
from  freezing,  even  during  such  severe 
weather  as  was  experienced  last  winter.  The 
objection  of  stoppages  by  extraneous  sub- 
stances getting  into  the  pipes,  is  scarcely 
worth  notice ;  ^e  last  operation  of  the  work- 
men in  erecting  a  new  apparatus  is  always 
to  scour  the  pipes  well  through  by  means  of 


a  forcing  pump,  and  then  to  close  them  up. 
How  then  can  any  substances  get  into  pipes 
thus  closed  in  every  part,  except  by  design  ? 

It  seems  that  previously  to  putting  up  the 
apparatus  at  Mr.  Walker's,  those  at  the 
Natural  History  Museum,  and  Messrs.  Ver- 
non and  Company's,  had  been  tried  and 
found  "  unsatisfactory ;"  that  is  to  say,  they 
could  not  be  sufficiently  overheated.  The 
patentee  can  show  Messrs.  Davies  and  Ryder 
some  hundreds  of  apparatuses  that  would 
prove  still  more  "  uruatirfactory'*  to  them 
than  those  just  named.  Since  the  foregoing 
remarks  were  written,  Mr.  Perkins  haa  re- 
ceived a  letter  from  Sir  Robert  Smirke,  in 
which  that  gentleman  says,  "  I  am  sorry  to 
know  that  you  think  the  partial  use  of  my 
answers  to  the  questions  sent  to  me  from  Man- 
chester (as  printed  in  the  Report  there)  haa 
been  in  any  degree  prejudicial.  If  it  has 
been  so,  I  tliink  ^ou  ought  in  the  reply  you 
are  about  to  publish,  to  counteract  that  effect, 
especially  as  it  was  one  not  at  all  intended. 
They  should,  at  least,  have  directed  equal 
attention  to  my  remark  that  complete  secu- 
rity,under  everycontingency,might  be  obtain- 
ed from  the  adoption  of  your  sidfety-valves." 

Comment  upon  this  is  unnecessary;  it 
only  strengthens  the  feeling  which  the  perusal 
of  Messrs.  Davies  and  Ryder's  Report  has 
vei^  generally  produced,  viz.  that  it  is  very 
unjust,  and  that  the  absurd  experiments  de- 
tailed in  it  were  conducted  with  any  view 
rather  than  that  of  candid  investigation. 

If  those  who  possess  the  means  of  obtain- 
ing the  information  would  make  known  the 
causes  of  all  the  fires  that  have  come  under 
their  cognizance  within  the  last  eight  or  ten 
years,  as  far  as  they  can  be  ascertuned,  the 
patentee  is  confident  that  such  a  statement 
would  speak  more  in  favour  of  his  apparatus 
than  the  most  laboured  arguments.  There 
are  not  wanting,  however,  many  persons  even 
in  Manchester  itself,  who,  placing  more  con- 
fidence in  their  own  knowledge  ot  the  appa- 
ratus, founded  on  several  years'  experience, 
than  in  the  Report,  have  unhesitatingly  ex- 
pressed their  determination  to  continue  the 
use  of  it  as  heretofore. 

The  safety-valves,  alluded  to  by  Sir  Ro- 
bert Smirke,  have  been  but  recently  applied ; 
and  effectually  provide  for  any  casualty 
which  can  arise  fiom  a  stoppage  in  the  pipes. 

In  conclusion,  the  patentee  begs  that  the 
Directors  of  Assurance  Companies,  and  the 
public  generally,  will  not  hastily  form  their 
opinion  of  Perkins's  hot-water  apparatus 
from  the  very  erroneous  reports  which  have 
been  circulated  respecting  it,  as  it  is  his  in- 
tention to  request  a  committee  of  competent 
gentlemen  connected  with  insurance  offices 
to  inspect  an  apparatm  jaroperly  constructed, 
and  which  he  withet  to  have  subjected  to  any 
test  to  which  such  committee  may  think  pro- 
per to  submit  it. 

6,  Francis-street,  Begent  Square,  April  10,  IMt. 
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ABSTRACTS  OP  SPBCIPI0ATION8  OP  BNOLISH 
PATENTS  RBCBNTLY  ENROLLED. 

*•*  Patentees  wishing  lor  more  full  ab- 
stracts of  their  Specifications  than  the  pre- 
sent regiilations  of  the  Registration  Offices 
inll  admit  of  our  £^Ting,  are  requested  to 
favour  us  with  the  loan  of  their  Specifications 
for  the  purpose. 

Thomas  Spencer,  op  Liverpool,  Car- 
ver AND  Gilder,  and  John  Wilson,  op 
Liverpool,  Lecturer  on  Chemistry,  for 
eertmn  iwtproveiMnti  in  the  proceu  qfengraw^ 
ing  M  metaU  by  means  qf  voltaic  electricitv. 
Petty  Bag  Oflice,  AprU  7, 1841. 

When  a  copper  plate  is  to  be  engraved,  it 
is  first  coated  witli  an  etching  ground,  or 
other  protecting  substance,  tluough  which 
the  drawing,  &c  is  to  be  made  with  a  fine 
pointed  instrument;  taking  care  that  the 
metal  is  completely  exposed  wherever  tiie 
lines  axe  required.  The  plate  thus  prepared 
ia  connected  with  the  negative  pole  of  a  gdl- 
vanic  battery,  and  placed  in  a  vessel  con- 
taining a  solution  of  sulphate  of  copper.  A 
second  plate  of  copper,  connected  with  the 
positive  end  of  the  battery,  is  then  placed  in 
the  same  vessel  with  the  plate  that  is  to  be 
engraved. 

The  electric  circuit  being  thus  completed, 
it  will  begin  to  bite  out  the  metal  from  tbose 
parts  ofti^e  first  plate  which  have  been  ex- 
posed by  removing  the  etching  ground ;  the 
extent  of  this  action  being  regulated  by  the 
distance  of  the  two  plates  from  each  other, 
by  the  quantity  and  intensity  of  the  electric 
current,  and  the  time  allowed  for  its  action. 
When  a  cylinder  is  to  be  engraved  in  this 
manner,  it  is  to  be  prepared  in  the  same 
manner  as  the  plate,  and  placed  within  a 
cylinder  of  copper  in  the  solution. 

To  engrave  on  steel  it  is  placed  in  a  solu- 
tion of  common  salt,  or  some  other  alkaline, 
earthy,  or  metallic  salt,  and  is  opposed  by  a 
steel  plate  in  lieu  of  copper.  When  silver  is 
to  be  engraved,  a  solution  of  sulphate  of 
soda,  or  sulphate  of  sUver  is  employed,  and 
a  silver  plate  in  opposition.  In  the  case  of 
gold,  the  solution  should  be  a  solution  of 
hydro-chloric  acid,  or  a  soluble  chloridci 
with  an  opposing  surface  of  gold. 

Other  metals  can  be  engraved  by  this  pro- 
cess in  like  manner. 

The  claim  is,  to  the  use  or  application  of 
voltaic  electridtv  for  the  purpose  of  engrav- 
ing metallic  sur&ces  generally. 

John  Davis,  of  Manchester,  Civil 
£ngineer,  for  certain  iv^ovemente  in  hm- 
ehinery  or  apparatus  for  weamng,  A  commu" 
nicotian.    Petty  Bag  Ofiice,  April  7,  1841. 

A  self-acting  temple  is  thus  constructed : 
to  the  breast  beam  of  the  loom  two  "fix- 
tures" are  attached,  each  having  a  slot 
within  which  a  screw  traverses :  at  the 
inner  end  of  this  screw  there  is  s  metal  pro« 


jeotion  to  which  a  slide  plate  of  sheet-iron 
IS  attached  by  two  adjustmg  bolts,  so  that  it 
may  be  set  to  any  required  angle.  The 
edges  of  this  slide  plate  are  bent,  in  order 
to  hold  the  wheel  and  wheel-plate;  the  wheel 
is  pierced  all  round  for  the  insertion  of  teeth, 
wluch  are  secured  in  their  respective  places 
W  pressing  the  flanges  of  the  wheel  in  a  die. 
The  cloth  passes  first  over  a  projection  on 
the  wheel  plate  then  round  the  wheel,  and 
out  at  an  'opening  through  the  wheel-plate 
to  the  cloth  beam.  The  temples  can  be  set 
closer  together  or  wider  apart,  according  to 
the  width  of  the  cloth,  by  means  of  the 
screws  above  mentioned.  Another  modifi- 
cation of  the  temple  is  shown  in  which  there 
is  a  slight  difference  in  the  wheel-plate. 

In  the  case  of  segment  temples,  they  are 
connected  to  the  breast  beam  by  springs, 
their  distances  beinff  regulated  by  expansion 
screws.  This  temple  is  composed  of  a  plate 
containing  two  rollers,  over  which  a  toothed 
segment  travels;  one  of  the  rollers  turns  on 
a  stud,  but  the  other  is  fastened  on  its  axis, 
which  reaches  from  one  temple  to  the  other, 
having  on  its  centre  a  small  carded  roller  in 
contact  with  the  cloth,  so  that  as  the  cloth 
proceeds  towards  the  clotb  beam  it  turns  the 
roller.  The  selvages  of  the  cloth  are  taken 
hold  of  by  the  toothed  segment,  which  tra- 
vel in  a  curved  path  in  order  to  stretch  the 
same. 

In  order  to  obtain  a  "  taking  up  "  motion, 
the  upper  end  of  a  lever  presses  against  the 
back  of  the  reed ;  this  lever  is  centred  upon 
a  stud  that  projects  from  the  lathe-sword, 
and  is  kept  in  contact  with  the  reed  by  a 
spring;  the  lower  end  of  the  lever  is  occa- 
sionally brought  in  contact  with  a  stud  upon 
a  horizontal  shaft  at  the  bottom  of  the  loom 
which  is  capable  of  vibrating  to  and  fro  in 
suitable  bearings.  One  end  of  this  shaft  is 
provided  with  a  spring  latch,  which  takes 
into  the  teeth  of  a  ratchet  wheel  on  the  foot 
of  a  vertical  shaft,  having  at  top  an  endless 
screw  driving  a  wheel  at  the  end  of  the  cloth 
beam ;  at  the  opposite  end  of  the  horizontal 
shaft  is  a  stud,  acted  upon  by  an  elbow  lever 
worked  by  a  cam. 

When  the  reed  has  struck  the  wefl  it  fUls 
back  upon  its  hinges,  and  causes  tiie  lever 
to  move  the  horizontal  shaft  towards  the 
ratchet  wheel,  by  which  means  the  spring 
latch  falls  into  a  tooth  in  advance  of  the 
ratchet  wheel;  the  cam  then  causes  the 
elbow  lever  to  move  the  horizontal  shaft 
back,  in  the  reverse  direction  by  means  of 
the  stud,  by  which  means  the  verticid  shaft 
is  turned  partly  round,  and  by  means  of  its 
worm  the  cloth-beam  is  also  turned  and 
takes  up  a  portion  of  the  cloth. 

The  claim  is,  1.  To  the  herein  described 
arrangement  and  combination  of  mechanism 
or  apparatus,  consisting  of  a  self-acting  tem- 
ple, as  applied  to  looms  for  the  purpose  of 
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retaining  fabrics  »t  a  unifona  mit^  during 
the  process  pf  weaving. 

%  To  thf  application  of  a  toothed  wheel, 
i|i  the  position  sustained  apd  a^jupted  as 
herein  described,  together  with  flie  project- 
ing pieces  on  the  wheel-plate,  over  which 
the  selvage  of  the  c)oth  is  turned,  so  as  tQ 
enable  the  teeth  or  points  to  lay  hold  of  the 
selvage  of  the  cloth ;  and  further  the  mode 
of  adjusting  obliquely  or  angling  the  temple 
by  meaii^  pf  the  adjusting  bolu,  and  the 
mode  of  securing  the  wheel-plate  in  it9  po- 
sition jji  thp  slide-plate  of  sheet  jroi),  to- 
gether with  th^  manner  of  securing  the  pins 
or  points  iu  the  wheel  by  /lubjecting  thQ 
flange  pf  the  wheel  to  pressure. 

3.  To  the  combination  or  arrangement  of 
the  segipent  temple,  with  the  small  roller 
covered  with  card  teeth. 

4.  To  the  arrangement  of  machinery  herein 
described,  and  the  adaptation  of  a  spring 
reed,  by  which  the  patentee  is  enabled  to 
obtidn  a  "  taking  up  "  motion  as  applied  to 
weaving  machinery. 

James  Filt,  Sen.,  of  Wilmer  Gar- 
dens, Boston  Old  Town,  Manufactvbeb, 
for  <x  novel  construction  qf  machinery  for  com- 
municating mechanical  power.  Petty  Bag 
Office,  April  7, 18*1. 

Tbe  first  part  of  this  inveptipn  ponaists  of 
an  apparatus  for  oommunicatipg  power.  Th^ 

{)ower  is  applied  to  the  ends  of  two  main 
evers,  one  at  each  end  of  the  jnachiD^;  the 
other  ends  of  th^  levers  are  supported  on 
suitable  axes  from  each  of  which  a  pendulum 
U  suspended.  To  each  of  these  axes  a  sector 
Is  attached,  having  a  chain  at  each  en<L 
which,  aft^r  passing  over  two  pulleys,  placed 
above  and  below  the  axes  of  the  main  levers, 
are  fastened  to  a  second  or  auxiliary  lever. 
There  are  two  of  these  auxiliary  levers,  which 
are  attached  by  their  other  ends  by  connect- 
ing rods  to  two  cranks,  which  communicate 
motion  to  the  main-shaft  by  toothed  gearing  i 
or  a  plain  shaft  and  two  eccentrics  may  be 
used,  in  lieu  of  the  crank-shaft  A  similar 
arrangemsnt,  but  actuated  by  only  one  main 
lever,  is  described,  and  is  tenned  a  single 
machine. 

The  second  part  of  the  invention  conaisto 
In  a  mode  of  communicating  a  reciprocating 
action  to  th^  main  lever  from  a  rotary  one. 
To  the  centre  of  the  main  lever,  one  end  of 
»  bar  is  fastened  by  means  pf  a  pivot,  th^ 
Other  end  works  to  and  fro  in  a  slot  in  the 
power  end  of  the  main  lever,  and  is  attached 
by  means  of  a  chain  to  a  second  bar  to  which 
a  rotary  motion  is  given ;  the  revolution  of 
this  bar  alternately  raises  and  depresses  the 
power  end  of  the  main  lever,  producing  the 
required  motion. 

The  claim  is,  1.  To  the  general  arrange- 
ment of  the  several  machines  described. 

2.  To  the  combination  of  a  lever  and  pen- 
dulum, or  levers  and  pendulums,  vibrating 


upon  one  and  the  same  fulcrum,  centre,  or 
axis,  combining  thereby  tbe  power  of  graTity 
and  motion,  and  the  meohanical  action  of  the 
lever  giving  out  the  power  communicated  to 
the  levers  and  pendulums,  by  means  of  the 
sector  or  sectors,  or  any  modification  thereof; 
thence  by  means  of  the  compound  or  auxiliary 
lever  or  levers  to  a  crank- shaft;  or  its  sub- 
stitute, where  rotary  motion  is  required ;  oy 
from  the  auxiliary  levers  direct  to  the  ma> 
chine  or  apparatus,  where  reciprocating  ac- 
tion Is  wanted. 

S.  To  the  arrangement  for  the  purpose  oC 
communicating  a  reciprocating  from  a  rotary 
motion. 

Charles  Patnb,  or  South  Lambbth, 
Surrey,  Gentleman,  for  improvements  in 
salting  animal  matters.  Enrolment  Office, 
April  13,  1841. 

The  mode  of  salting  propounded  by  tliia 
patentee  is  as  follows  j — 

The  meat  to  be  salted  is  placed  within  r 
strong  iron  vessel,  which  is  elosed  in  an  air- 
tight manner,  and  the  air  exhausted  from  it 
by  means  of  an  air-pump  i  a  communicatioR 
is  then  opened  with  a  brine  vessel,  whenoe 
the  brine  flows  into  the  receiver,  until  it  ia 
about  half  filled ;  the  air-pump  is  then  again 
worked  to  draw  off"  every  particle  of  air  from 
the  meat,  &c  The  brine  is  then  permitted 
to  fill  the  receiver,  and  a  farther  quantity  is 
injected  by  means  of  a  common  forcing- 
pump,  the  pressure  being  regulated  by  • 
safety-valve  loaded  with  about  100  or  150  lbs. 
upon  the  square  inch.  After  remaining 
under  this  pressure  for  about  fifteen  minntei, 
the  meat  is  e^ctually  cured,  and  may  be 
taken  out  of  the  receiver. 

The  claim  is  to  the  mode  of  salting  animal 
matters  (preserved  or  cured  by  salt)  by  caoc- 
ing  the  liquor  used  to  penetrate  into  such 
animal  matter  by  pressure,  or  pressure  and 
vacuum,  when  such  matters  are  contained  in 
a  suitable  close  vessel. 

This  process  seems  to  be  simple  and  effl« 
cacious;  it  is  certainly  a  very  expeditious 
one. 

Henry  Pinkub,  op  86,  Maddox-strbet, 
Beoent-street,  Esquire, /or  an  improved 
method  cf  combining  and  applying  materiab 
applicable  to  the  formatUm  or  construction  rf 
roads  or  ways. — Bolls'  Chapel  Office,  April 
15,  1841. 

This  improved  method  consists,  in  the 
first  place,  in  the  method  of  combining  ma- 
terials so  as  to  form  foundations  as  bases  for 
superstructures  of  roads,  ways,  streets,  or 
railways,  and  applying  to  said  combinations 
fixtures  so  as  to  suit  said  combinations  or 
structures  to  the  impelling  of  common  or 
improved  vehicles  thereon.  In  order  to 
form  the  paved  ways  of  streets  for  the  use  of 
superstructures  of  wood,  stone,  or  other  ma- 
terials, a  foundation  Is  formed  of  rough 
close-set  rubble  atones,  with  their  broa4 
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fiicei  down*  and  their  pointed  ends  up* 
Tbete  stones  may  be  from  i  to  S  inche* 
liroad  on  their  lower  ftees,  and  from  7  to 
la  inohes  high  in  the  middle  pert  of  the 
road,  mdually  diminishing  in  tise  toward^ 
tbsMes.  Theinterstioesbetween  the  upper 
pan  of  the  stones  axe  to  be  filled  up  earn- 
paetly  with  brokep  stones,  so  as  to  form  a 
eompaot  massi  the  snr£soe  should  be  ram^ 
med  or  rolled,  and  grouted.  In  beds  of 
fi>mdatioB  so  Ibnned,  or  on  beds  of  broken 
etonei.  *'  Bnttressrsleepers"  are  laid  in  pa. 
rollel  lines  all  along  the  road,  which  constio 
totes  the  abutments  of  arehes  of  short  span, 
by  iriiich  the  road  is  divided  transrersely. 
IraBsoms  or  ties  nmy  be  placed  at  conre- 
nient  distances  to  maintain  parallelism  of 
the  "  Buttress-sleepers"  when  necessary,  or 
they  may  be  laid  on  nijeff ;  or,  in  lieu  of  the 
rough  rubble  fonnoation,  a  foundation  of 
broken  stones  19  formed,  about  i/ov  5  inches 
in  depth,  applying  thereto  the  <'  Buttress- 
sleepers"  as  before;  or,  in  lieu  of  broken 
stones,  a  foundation  of  rough  brioks  i§ 
formed  into  squares,  which  form  a^hes  of 
dight  currature  resting  against  the  **  But- 
tress-sleepers," the  arches  haviig  brick 
abutments  laid  longitudinally  so  as  to  form 
interstices  about  2  feet  square,  which  may 
be  filled  in  with  earth,  well,  rammed,  or 
broken  stones  or  gravel,  and  form  a  level 
surface  with  the  arches.  With  foundations 
so  formed,  a  superstructure  is  laid  of  wood 
or  stone  blocks  (if  wood,  with  the  cross  sec- 
tion of  the  grain  set  horizontally),  either 
cubical  or  rhomboidal;  the  blocks  maybe 
6  inches  by  6  inches,  6  inches  by  9  inches, 
or  any  other  dimensions.  These  are  formed 
into  textile  or  woven  masses  in  the  following 
manner: — In  one  or  more  sides  of  the  blocks, 
near  the  middle,  there  are  formed  angular 
or  circular  grooves ;  into  these  grooves  long 
metal  rods  are  inserted,  about  1|  inches  in 
diameter,  and  from  6  to  9  feet  in  length. 
The  rods  and  grooves  are  to  be  so  arranged 
that  one  series  of  rods  shall  be  parallel  with, 
and  the  other  series  at  right  angles  to  the 
line  of  road,  or  the  blocks  and  rods  may  bo 
laid  diagonally  throughout. 

In  order  to  prevent  the  slipping  of  horses, 
a  circular  indent  is  cut  on  Uie  top  of  each 
block,  about  5  inches  broad  and  1  inch  deep, 
which  indents  are  to  be  filled  with  composi- 
tion, such  as  any  of  the  asphaltums  mixed 
with  gravel,  &&,  or  what  is  called  artificial 
granite ;  or  hard  burnt  tiles  are  inserted  into 
these  cavities.  When  the  structures  here- 
inbefore described  are  applied  to  turnpike 
roads,  tram  or  wheel  ways  may  be  formed  i 
the  centre  track  may  be  about  3  feet  wide, 
and  the  outside  tracks  about  2  feet  each. 
Metal  tram  ways,  having  a  sliffhtly  concave 
surface,  may  be  laid  on  the  tracks,  and  let  in 
flush  with  me  surface  level. 
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So  UiXf  well;  but  the  patontoo  thou  pio.^ 
coeds  to  desoribe  matters  which,  howoTOr 
useful  or  ingenious,  are  evidently  altof  other 
an  afterthought,  and  are  not  Includod  m  the 
title  of,  nor  protected  by  the  letters  patmt 

In  order  to  frdlitate  the  impelling  of  CAT" 
riages  or  trains  over  ascendmg  plsnoS)  tho 
patentee  states  that  ho  combines  with  $»  in<» 
cUned  ]daae  on  »  joad  or  railway^ »  fi«od 
centm  rail,  whose  rertioal  seotioii  is  a  fro»« 
trum  of  a  cone;  at  the  foot  of  the  fnclino 
this  rail  is  tapered  to  »  thin  sectioii,  ond 
increases  graduaUy  for  100  leot  To  tbo 
locomotivo  engiiio  on  adhesion  appontno 
is  applied,  and  put  m  motiop  by  the  im«  • 
peHu^f  power  in  the  fiollowing  manneffi"-- 
On  the  orank  axle  of  the  locomotive,  two 
bevil  wheels  axe  fixed,  working  into  two 
pinions  fixed  in  a  crutch  on  the  frame  work 
of  the  locomotive.  On  the  axle  of  tho 
pinions  there  are  two  adhesive  wbeols,  pni 
in  motion  by  the  bevel  wheels  on  the 
crank  axle  working  in  the  pinion.  Thoie 
must  be  so  proportioned  that  the  peripbo* 
ry  of  the  adhesion  wheels  must  move  through 
the  same  space  as  the  driving  wheels  of 
the  loeomotive.  The  adhesion  wheels  are 
caused  to  press  against  the  eentro  rail  wiDi 
snfiloient  force,  by  means  of  a  suitable  «r* 
rsngement  of  levers,  &c.,  and  may  be  thrown 
in  and  out  of  gear  at  pleasure,  'the  adhosioft 
of  the  wheels  on  the  eentro  rail  will  mo^ 
rially  assist  the  bite  or  adhewm  of  the  drir* 
ing  wheels,  and  enable  the  engine  to  over* 
come  the  navity  of  the  load  on  inclined 
planes.  This  improved  impelling  aiHP«ntuo 
18  to  be  applied  to  any  kind  of  locomotivoy 
whether  of  steam — gaao-pneumatio^*of 
electro-magnotie. 

And  further  the  better  to  regolato  thi 
working  of  roads  or  ways,  the  patentee  pro* 
poses  to  employ  self-acting  or  sdf-rogii^ 
lating  indicators,  for  marking  the  time  of 
arrivals  and  departures  of  oarriages  or  traiot 
at  and  from  stations,  by  applyixig  as  fixtures  0? 
near  stations,  stamping  or  printing  appan* 
tus,  and  applying  to  locomotive  engines  or 
carriages  and  apparatus,  index  or  indiooo 
which  united  with  said  indicators  for  the 
purpose  of  stamping  or  printing  the  time  of 
arrival  and  departure,  or  passing  of  trains  at 
sUtions;  or  the  time  of  passing  stations  by 
quick  trains,  on  the  latter  of  which  is  ro> 
corded  whilst  passing  said  stations,  the  timo 
of  departure  of  tiie  preceding  train;  which 
record  is  made  visible  to  the  engine-driroy 
after  he  has  passed  the  station. 

Within  about  500  feet  on  either  side  of  ft 
ststion,  between  the  tracks  of  a  line  of  rails, 
a  convenient  frame  is  placed,  iU  upper  part 
being  a  little  above  the  surface  level.  On 
the  side  of  the  railway  near  the  indicator  if 
placed  a  clock ;  from  the  hour  and  minute 
spindles  of  the  clock,  pitch  chains  are  car- 
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ried  to  the  two  circular  revolnng  hour  and 
minute  spindles  of  the  dials  on  the  line  of 
railway. 

These  pitch  chains  moye  over  pullies  on 
the  spindles  and  hence  the  hour  and  minute 
spindles  of  the  clock,  put  the  revolving 
hour  and  minute  dials  of  the  indicator  in 
motion.  The  dials  form  a  part  of  and  are 
placed  in  such  a  position,  as  that  one  of  the 
■Unting  sides  shall  be  parallel  to  the  hori- 
son.  The  moveable  dials  have  a  case  and 
cover  with  a  small  opening  on  the  upper  or 
horizontal  side ;  the  cover  to  this  opening  is 
attached  to  a  moveable  axle,  having  a  spiral 
spring  wound  round  it,  the  action  of  which 
closes  the  diaL  To  the  cover  is  attached  a  lever 
standing  at  an  obtuse  angle  with  the  handle 
of  the  cover;  to  the  extreme  end  of  the  lever 
is  attached  a  rod  having  a  hook  or  tooth 
upon  its  end,  and  which  catches  in  the  teeth 
of  a  ratchet  wheel;  on  the  axis  of  the  ratchet 
wheel  is  affixed  a  cylinder.  The  moveable 
dials  are  made  of  some  thin  flexible  substance, 
being  numbered  on  both  sides  by  raised 
figures,  that  is  to  say  on  the  upper  and 
under  surface. 

The  letters  and  numbers  in  the  course  of 
their  circuit  pass  under  and  over  ink  rollers 
and  being  raised  take  the  ink  like  types. 
Upon  a  locomotive  impeller,  or  other  vehicle 
of  a  train,  a  circular  wheel  is  supported  in  a 
vertical  position  by  a  flexible  spring.  On  the 
periphery  of  this  wheel  is  a  band  of  felt  or 
other  soft  substance,  and  on  the  outside  of  it 
is  i^xed  ahuid  of  paper  or  other  substance 
capable  of  taking  an  impression  from  the 
numbers  on  the  hour  and  minute  circles  of 
the  moveable  dials.  This  wheel  (called  the 
register)  is  enclosed  in  a  case  having  an  open- 
ing in  the  front  of  it  Suppose  a  train  ap- 
proaches the  station,  the  opener  wUl  come  in 
contact  with  the  cover  on  the  exposed  part 
of  the  moveable  dials,  and  force  it  open ;  the 
register  wheel  coming  directiy  after  will  roll 
over  the  letters  on  the  exposed  part  of  the 
dials  and  take  an  impression  from  the  ink, 
or  indentation  when  stamped,  on  both.  As 
soon  as  the  wheel  has  passed  over  the  ex- 
posed part  of  the  dials  it  loses  contact  and 
hence  stops  in  its  motion ;  the  spiral  Spring 
returns  back  and  covers  up  the  exposed  part 
of  the  dial.  To  the  same  locomotive  im- 
peller, near  the  seat  of  the  conductor  of  the 
train,  is  attached  a  vertical  wheel,  similar  to 
the  one  already  described.  This  wheel 
(called  the  reporter)  informs  the  conductor 
what  time  the  former  train  passed.  For  this 
purpose,  an  endless  band  of  paper  or  other 
substance  is  passed  under  the  exposed  part 
of  the  moveable  dials,  and  at  the  moment  the 


register  wheels  pass  over  the  dials  the  raised 
figures  on  the  under  side  of  them  will  be 
pressed  down  upon  the  paper  band,  and 
leave  the  same  impression  upon  it  as  was  left 
upon  the  register  wheeL 

Suppose  a  train  approaches  the  station^ 
an  opening  in  front  of  the  reporter  will  re- 
move the  cover,  and  th6  reporter  rolling  over 
it  will  take  an  impression  from  the  paper 
band.  The  conductor  without  stopping  at 
the  station  may  see  the  time  the  former  trabu 
passed  that  sUtion,  by  turning  the  reporter 
round.  The  same  action  taking  place  after 
this  train  has  passed,  will  leave  the  time  ex- 
posed to  the  next  train  that  may  pass,  which 
will  in  like  manner  receive  an  impression. 


RECENT  AMEaiCAN  PATENT. 

p^rom  Dr.  Jones's  List  in  the  Journal  of  the 

Franklin  Institute,  for  January,  1841.] 

For  an  Improvement  in  Cut  Nails 

AND  Brads,  and  in  the  Machinery  for 

Manufacturing  the  Same  ;  Walter  Hunt, 

city  qfNew  Yorkf  November  IS. 

"The  improvement  in  the  form  of  said 
nails,  brads,  &c.  consists  in  their  being  cut 
from  hoops  or  plates  of  iron,  with  blunt, 
wedge-shaped  points,  and  dove-tail  or  wedge- 
shaped  heads,"  as  shown  in  the  engraving, 

'^  7 


b 
where  a  is  a  nail  plate,  and  &  6  the  nails.  It 
will  be  seen  that  these  nails  do  not  require 
heading,  they  being  cut  with  a  projection  on 
each  side,  forming  what  nuy  be  called  a 
double  brad  head. 

The  cutting  is  effected  by  cutters,  which 
are  segments  of  cylinders  made  to  vibrate 
on  their  axis ;  and  so  far  as  we  can  judge 
from  the  model,  and  from  the  nails  and  brads 
cut  by  the  machine,  its  operation  appears  to 
be  perfect,  whilst  its  construction  and  ar- 
rangement are  such  as  to  promise  durability. 

The  claim  is  to  **  the  making  the  two  sides 
of  the  head  of  one  nail  out  of  the  metal  left 
by  cutting  the  wedge-shaped  points  of  the 
nails  on  each  side  as  herem  above  described; 
and  this  I  claim  whether  effected  by  the  above 
described  machine,  or  any  other.  Also,  in 
the  machine  above  described,  I  claim  the 
shifting  of  the  bed  cutters  for  the  purpose 
and  in  the  manner  set  forth." 
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A    DB8CRIPTIVB   ACCOUNT   OP   SOMB   NEW    INSTRUMENTS    FOR   CORRECTLY 
GRADUATING  GLASS  TUBES  FOR  HUDIOMETRICAL  AND  OTHER  PURPOSES. 


[la  bringring  before  our  readers  the  fol- 
lowing interesting  particulars  of  some 
highly  ingenious  instruments  invented 
by  our  esteemed  correspondent,  Charles 
Tliornton  Coathupe,  Esq.,  we  have  to 
apologize  for  the  length  of  time  that  has 
elapsed  since  the  Treatise*  from  which 
they  are  taken,  was  placed  at  our  dis- 
posal. It  was  accidentally  mislaid  after 
perusal,  and  for  a  long  time  eluded  the 
most  diligent  search  after  it.  £d.  M.  M.] 

The  first  is  an  instrument  which  was 
described  to  the  Chemical  Section  of  the 
British  Association,  at  Birmingham,  in 
September,  1839.  It  is  for  the  purpose 
of  accurately  graduating  glass  tubes  for 
Eudiometrical  researches,  with  great  fa- 
cility. 

It  consists  of  a  truly-bored  cylindrical 
tube  of  iron  C  C,  fig.  X,  into  which  an 
iron  piston  P,  is  accurately  fitted.  Upon 
the  rod  S  of  this  piston  a  screw  is  cut, 
with  a  good  pair  of  dies,  throughout  its 
entire  length.  The  rod  is  then  filed  of  a 
triangular  form,  leaving  sufficient  of  the 
threads  of  the  screw  at  the  rounded 
angles  for  an  iron  nut  to  traverse  with 
security  and  freedom.  To  the  upper  ex- 
tremity of  this  iron  cylinder,  a  cap  of  the 
same  metal  is  screwed  A  A,  and  into  this 
cap  is  screwed  an  iron  stop-cock  B  B. 
To  the  stop- cock  is  attached  a  glass 
measure  G  with  a  narrow  lip,  by  means 
of  an  iron  connecting  socket  F  F.  Near 
the  opposite  extremity  of  the  cylinder, 
an  iron  diaphragm  D,  of  about  a  quarter 
of  an  inch  in  thickness,  is  inserted,  and 
is  fastened  in  its  place  by  a  side  screw, 
or  pin ;  and  through  this  diaphragm  D  a 
triangular  hole  is  made,  through  which 
the  piston  rod  S  can  bhde  easily  up  and 
down,  but  without  lateral  shake.  Below 
the  diaphragm,  and  at  the  extremity  of 
the  cylinder  C  C,  the  nut  N  N  is  insert- 
ed, whose  action  propels  or  retracts  the 

•  A  Descriptive  Account  of  s  me  new  instnimentB, 
for  correctly  graduating  glass  tubes  for  Kudioine- 
tncal  and  other  purposes,  and  of  sonic  Eudiometric 
Apparatus  recently  invented,  by  Charlca  Thornton 
Coathupe,  of  Wraxall,  near  Bristol. 

Bristol:  Philp  and  Evans.  Ix)ndon-  Ball. 
Arnold,  and  Co.,  pp.  19,  and  6  platea. 


piston  P,  without  the  possibility  of  the 
piston  itself  deviating  from  a  right  line. 
This  nut  N  N  enters  the  cylinder  to  the 
depth  of  about  half  an  inch ;  and  around 
the  entering  part  a  deep  groove,  in  the 
form  of  the  letter  V,  is  turned,  into  which 
the  pointed  ends  of  three  steel  screws 
enter  through  the  exterior  of  the  cylinder 
at  equal  distances,  in  such  a  manner 
that  the  nut  can  be  revolved  freely,  but 
cannot  be  otherwise  displaced.  From 
the  entering  part  of  the  nut  a  proiecting 
portion  forms  a  shoulder  O  O,  which  is 
graduated  in  equal  parts;  which  pro- 
jecting portion  may  be  of  any  diameter 
greater  than  that  of  tlie  cylinder.  On 
the  exterior  of  the  cylinder  an  index  I  is 
fixed,  by  means  of  which  any  number  of 
revolutions  of  the  nut,  or  any  number  of 
equal  parts  of  a  revolution,  can  be  as- 
certained. 

To  prepare  this  instrument  for  use, 
the  piston  is  to  be  retracted  to  its  lowest 
position,  and  the  cylinder  is  to  be  filled 
with  mercury  (without  air  bubbles),  by 
pouring  a  sufficient  quantity  of  this 
metal  into  the  glass  G  that  is  attached  to 
the  6 top- cock  B  B,  and  turning  the  plug 
E  lor  its  admission  within  the  cylin- 
der C  C. 

If,  when  the  cylinder  is  full,  and  while 
some  mercury  still  remains  within  the 
glass  measure  G,  we  turn  back  the  plug 
of  the  cock,  we  get  the  air-v/ay  of  the 
plug  E  filled  with  mercury;  and  by 
pouring  off  the  superfluity,  we  have  the 
instrument  in  a  proper  state  to  com- 
mence graduating  any  tube  for  laboratory 
purposes.  Thus,  if  the  tube  to  be  gra- 
duated be  closed  at  one  extremity,  and 
has  a  diameter  of  about  a  third  of  an 
inch,  if  we  open  the  communication  be- 
tween the  cylinder  and  the  glass  mea- 
sure, and  propel  the  piston  by  one  whole 
turn  of  the  nut,  and  then  close  the  com- 
munication between  the  cylinder  and 
the  measure,  by  turning  the  plug  of  the 
cock,-— we  have  within  the  measure  a 
definite  quantity  of  mercury »which,whea 
poured  into  the  tube  to  be  graduated, 
will  give  the  space  for  the  first  division; 
and  such  similar  spaces  may  be  respec- 
tively marked  with  a  diamond  point,  or 
with  the  angle  of  a  fine  three-cornered  file. 
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by  repeating  the  process,  until  the  whole 
tube  be  divided.* 

But  suppose  the  tube  to  be  graduated 
has  the  means  of  admitting  air  through 
either  extremity, — say  an  iron  cap  and 
stopcock  attached  to  its  upper  end, — 
ana  that  ve  wish  to  graduate  it  from  the 
plug  of  the  stop-cock,  dovcnwards,  so  as 
to  preserve  the  convex  surface  of  the 
mercury,  as  it  will  invariably  present 
itself  when  the  tube  is  in  subsequent 
use, — 

^rst,  cement  an  extemporaneous  cap 
of  box-wood  to  the  lower  extremity  of 
the  tube  to  be  graduated,  which  cap 
must  have  its  terminating  orifice  tapped 
to  fit  the  screw  of  the  stop-cock  of  the 
graduator. 

Then,  fill  the  tube  itself  with  clean 
mercury  (free  from  air  bubbles),  and 
screw  it  firmlv,  by  means  of  the  box- 
wood cap,  to  the  stop-cock  of  the  gra- 
duator. 

The  cylinder  of  the  graduator  should 
contain  about  an  inch  of  mercury  pre- 
vious to  its  being  secured  in  its  upright 
position  for  use;  and  this  point  being 
ascertained,  open  the  communication  be- 
tween the  tube  to  be  graduated  and  the 
graduator,  and  remove  the  plug  from  the 
upper  stop-cock  of  the  tube  to  be  gra- 
duated. Now,  propel  the  piston  of  the 
graduator  upwards  until  a  rounded  semi- 
globule  of  mercury  appears  within  the 
transverse  cavity  from  which  the  plug 
has  been  removed.  Replace  the  plug, 
to  dislodge  the  superfluous  mercury,  and 
then  turn  it  so  that  air  may  enter  the 
tube  as  the  mercury  is  withdrawn  gra- 
datim.  Equal  portions  of  mercury  are 
to  be  withdrawn  from  within  the  tube  by 
retracting  the  piston  of  the  graduator 
any  certain  number  of  turns,  or  parts  of 
a  turn,  by  means  of  the  graduated  nut 
and  the  index  fixed  upon  the  exterior  of 
the  cylinder. 

Now,  it  may  so  happen  that  the  capa- 
city of  the  tube  to  be  graduated  may 
exceed  the  capacity  of  the  cylinder  of  the  . 
graduator,  and  consequently  a  diflScuIty 
might  thus  occur  which  may  be  obviated 
by  the  contrivance  I  am  about  to  de- 
scribe. 

This  contrivance  consists  of  an  iron 

•  The  CTlindor  of  the  graduator  which  I  use  in 
my  own  laboratory  is  7  inches  long^ :  and  the  dia- 
meter oi  itg  bore  is  throe  quarters  of  an  inch.  The 
length  of  the  piston  is  1  finches ;  and  of  the  rod, 
6  inches.  The  cylinder  is  formed  from  a  portion  of 
fan  barrel. 


reservoir  connected  by  a  right-angled 
iron  tube  to  an  iron  stop-cock  having 
three  air- ways,  which  stop- cock  must  be 
interposed  between  the  graduating  cy* 
Under  and  its  own  proper  stop- cock 
already  mentioned. 

Its  application  is  very  simple,  and  its 
use  may  be  described  as  follows : — 

Suppose  the  cylinder  of  the  graduator 
to  be  full  of  mercury,  and  the  tube  to  be 
graduated  still  containing  mercury. 

Tarn  the  plug  £,  fig.  2,  of  the  stop- 
cock B  B  to  which  the  tube  to  be  gra- 
duated has  been  affixed  by  the  box- wood 
cap,  so  that  no  more  mercury  can  escape 
through  its  orifice.  Now  turn  the  plug 
of  the  three- wayed  cock  in  such  a  manner 
that  there  shall  be  a  free  communication 
between  the  cylinder  of  the  graduator 
and  the  mercurial  reservoir  R.  By  gently 
propelling  the  piston  upwards,  we  shall 
displace  all  the  mercury  from  within  the 
cylinder  C  C,  and  transfer  it  to  the  re- 
servoir. 

Turn  back  the  plug  of  the  three- wayed 
cock,  so  as  to  shut  off  the  communication 
between  the  reservoir  and  the  cylinder, 
and  to  open  that  between  the  cylinder 
and  the  lower  stop-cock  B  B,  to  which 
the  tube  to  be  graduated  is  attached; 
then  re-establish  the  free  communication 
between  the  tube  to  be  graduated  and 
the  three-wayed  cock,  and  continue  re- 
tracting the  piston  of  the  cylinder  to 
the  extent  previously  adopted  for  each 
division,  and  proceed  to  graduate  the 
tube  as  before* 

Fig.  3,  is  a  contrivance  for  repeatedly 
obtaining  with  precision,  any  definite 
proportional  divisions  of  a  cubic  inch. 

It  consists  of  the  mercurial  reservoir 
R,  detached  from  the  figure,  plate  2,  into 
the  bottom  of  which  an  iron  cock  is 
screwed.  I'he  plug  of  this  cock  is  not 
perforated  all  through,  but  has  simply  a 
cavitv  C  in  its  side,  at  right  angles  to 
the  thumb- piece,  T  T,  which  has  been 
enlarged  by  means  of  a  cherry  bit  until 
it  would  contain,  when  in  situ  and  turned 
towards  the  reservoir,  rather  more  than 
the  quantity  of  mercury  which  it  is  in- 
tended to  deliver  when  its  position  is  re- 
versed. 

This  cavity  penetrates  below  the  central 
axis  of  the  plug.    Through  this  central 

•  The  reservoir  for  the  mercury  (in  my  own  ap- 
paratus) is  of  cast  iron,  8}  inches  in  diameter,  in- 
ternally, and  2i  inches  deep.  It  is  formed  from  the 
internal  cup  ofa  common  flue-pot. 
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axis  a  hole  is  drilled  from  the  thamb- 
piece  until  it  communicates  with  the 
cavity.  Into  this  hole  a  piece  of  steel  P 
is  fitted  by  f^rinding.  That  end  of  the 
steel  pin  which  penetrates  the  cavity  is 
rounded  and  polished.  It  is  propelled 
forwards  into  the  cavity  by  means  of  a 
capstan-headed  screw  S,  as  shown  in  the 
drawing,  ^f;.  2. 

The  object  of  this  steel  pin  is  to  dis- 
place the  excess  of  mercury  which  the 
cavity  G  may  contain  over  and  above  the 
quantity  which  it  is  intended  to  measure 
and  deliver.  If,  for  instance  the  cavity 
G  is  intended  to  measure  and  deliver 
l-20th  of  a  cubic  inch,  insert  the  plug, 
(fig.  2)  in  its  proper  place,  with  the  orifice 
of  the  cavity  G  turned  upwards  (as  shown 
in  fig.  1 ),  and  having  accurately  weighed 
1 7 1 .26  grains  of  mercury,  pour  it  through 
the  upper  orifice  of  the  cock  B  B,  and 
gently  turn  the  plug  until  the  sharp  cir- 
cular edge  of  its  cavity  G  barely  inter- 
sects the  circular  edge  of  the  passage 
through  the  cock  B  B. 

Now  propel  the  screw  S  until  the  pro* 
truded  steel  pin  has  forced  the  mercury 
to  rise  within  the  cavity  so  as  to  exhibit 
a  small  bright  speck  at  the  point  of  in- 
tersection of  the  circumferences  of  the 
plug  cavity  and  the  passage  of  commu- 
nication through  the  cock.  The  adjust- 
ment is  thus  accomplished;  and  l-20th 
of  a  cubic  inch  of  mercury  may  now  be 
received  from  the  mercurial  reservoir  R, 
and  delivered  from  the  plug  as  rapidly 
as  may  l^e  required,  by  simply  alternate 
ing  the  motion  of  the  plug  so  as  to  pre- 
sent the  cavity  G,  first  upwards  to  re- 
ceive the  mercury  from  the  cistern,  and 
then  downwards  to  deliver  it, through  the 
terminal  orifice  of  the  cock,  into  the  tube 
to  be  graduated.* 


PROPELLING  —  CAPTAIN    CARPENTER 
IN  REPLY  TO  MR.  STEVENS. 

Sir, — Disputed  points  of  science,  need 
not  the  test  of "  bets,"  to  work  out  their 
elucidation.  In  number  923  of  your 
Magazine,  Mr.  Stevens,  reverting  to  the 
trials  of  speed  and  power  between  our 
working  models  deposited  in  the  Poly- 
technic Institution,  would  fain  establish 

•  If  the  air  which  fills  the  cavity  C  alternately 
with  its  mercurial  contents,  docs  not  rise  freely 
throi^h  the  mercury  in  tlie  reservoir,  it  may  be  re- 
moved by  the  introauctiou  of  a  email  rod  of  glass, 
iron,  or  wood. 


such  a  "position."  To  it  I  cannot  ac- 
cede. In  the  course  of  the  next  week,  I 
return  to  town,  when  I  shall  have  no 
objection  to  institute  with  Mr.  Stevens 
another  series  of  comparative  experi- 
ments, without  a  "  wager."  I  shall  fed 
happy  to  impart  to  Mr.  Stevens,  and  to 
receive  from  him  every  information, with 
a  view  to  the  equalisation  of"  vis  motrix^' 
in  both  models.  Thus,  in  a  small  scale 
we  shall  reach  the  truth,  and  determine 
the  relative  merits  of  his  lateral  paddle- 
wheels,  and  of  my  submarine  "  quarter" 
propellers. 

The  power  I  purpose  to  use  is  a  spring, 
now  with  the  makers  Messrs.  Smith, 
Queen-street,  Glerkenwell,  which  Mr. 
Stevens  is  at  liberty  to  inspect.  This  gen- 
tleman's paddle-wheels  must  also  be  made 
to  scale  in  due  proportion  to  the  vessel 
and  according  to  the  limits  of  practical 
use  in  ocean  navigation.  Equal  propor- 
tions of  weight  or  ballast  must  be  borne 
by  each  model.  It  is  unnecessary  to 
mention  minor  points  of  equality,  which 
naturally  suggest  themselves. 

Let  the  second  series  of  experiments, 
take  place  before  ten  or  a  dozen  com- 
petent persons.  In  No.  919  of  your 
Magazine,  the  results  of  the  first  series 
were  recorded,  and  1  trust,  that  you  will 
also  admit  into  its  columns,  a  record  of 
the  second."  The  matter  will  then  be 
set  at  rest,  and  the  comparative  merits 
of  our  inventions  fully  evolved.  By  the 
assent  of  Mr.  Stevens,  the  trials  alluded 
to  b}'  your  correspondent,  arose  be- 
tween his  model  and  mine.  The  experi- 
ments took  place  at  the  Polytechnic  In- 
stitution in  presence  of  many  spectators 
unknown  to  us  both,  and  I  cannot  think 
that  your  correspondent  was  in  error, 
when  he  denominated  them  "  compara- 
tive." Mr.  Stevens  is  no  doubt  better 
acquainted  than  myself  with  the,  "  then" 
imperfections  of  his  model.  Of  this, 
however,  I  feel  assured,  that  my  model 
did  not  receive  from  the  hands  of  the 
servant  of  the  Institution  any  "  impe- 
tus," that  was  not  imparted  to  his.  With 
these  strictures  on  Mr.  Stevens's  obser- 
vations, I  leave  the  subject  of  a  second 
trial  of  speed  and  power  between  our 
two  models  in  his  own  hands.  At  this 
period,  especially  when  public  anxiety  is 
wound  up  to  the  highest  pitch  by  the 
recorded  dangers  of  a  '*  steam  ship'* 
from  America,  and  the  non-arrival  of 
another,  every  subject  connected  with 
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steam  navigation  assumes  the  greatest 
importance,  and  the  damage  done  to  the 
"  paddle-wheels"  of  the  British  Queen 
during  the  late  tempestuous  weather, 
forcibly  points  out  a  less  exposed  means 
of  "  steam  propulsion"  for  crossing  the 
Atlantic. 

This,  the  experience  of  a  few  months 
has  taught  us  in  language,which  appeals 
to  the  finest  feelings  of  our  nature.  Let 
us  therefore  hope,  that  on  public  grounds 
the  relative  merits  of  the  many  inven- 
tions for  steam  locomotion  on  the  ocean 
will  be  carefully  examined  ? 

Believe  ms  to  remain,  your 
Obedient  and  humble  servant. 
£.  Carpenter. 

Stamford,  April  20, 1841. 

♦— 

MR.  PBARCB's  plan  FOR  RBVERSINO 
THE  ACTION  OF  LOCOMOTIVE  EN- 
GINES. 

Sir, — I  did  not  suppose  that  the  ob- 
servations made  by  me  in  your  910th 
number,  page  36,  relative  to  the  mode 
of  reversing  the  motion  of  locomotive 
engines  proposed  by  Mr.  C.  Pearce,would 
lead  to  any  further  discussion,  or  that 
much  argument  would  be  requisite  to 
prove  its  fallacy.  Let  us,  however,  pre- 
vious to  saying  any  thing  more  on  the 
subject^  observe  two  things :— first,  that 
we  clearly  understand  what  each  re- 
spectively means ;  and,  secondly,  what- 
ever we  have  to  say  to  each  other,  let  it 
be  said  without  acrimony  or  ill  feeling. 
I  mention  the  latter  preliminary^  because 
I  fancy  I  perceive  in  Mr.  Pearce's  reply 
to  my  remarks  in  your  last  monthly 
part,  page  195,  something  like  disinge- 
nuity.  He  says,  "  your  correspondent, 
'  P.  O.  P.,'  who  I  am  inclined  to  think, 
either  does  not,  or  will  not  understsnd 
what  he  has  been  writing  about,  for  it  is 
quite  evident  he  has  condemned  what  he 
never  tried  j"  now  this  is  quite  unneces- 
sary, as  being  totally  unknown  to  Mr. 
P.,  he  cannot  be  supposed  to  know 
what  I  have,  or  have  nol  tried ;  nor  does 
it  by  any  means  follow,  that  because  I 
cannot  at  once  agree  with  him,  that  I 
do  not,  or  will  not  understand  what  he 
means.  It  however  so  happens,  that  I 
have  for  some  time  been  in  pursuit  of 
the  same  object;  and  although  I  do  not 
profess  to  do  so  much  as  Mr.  Pearce,  or 
to  make  use  of  the  same  means,  I  never- 
theless use  but  one  eccentric  [which  is 
immoveable)  to  each  engine,  for  work- 


ing in  both  directions ;  and  it  is  from 
experience  alone  that  I  am  induced  to 
contend,  that  with  a  fast  eccentric,  Mr. 
P.  cannot,  by  the  means  he  proposes, 
give  an  equal  lead  to  the  vaUe  when 
working  in  either  direction — this  being 
what  I  suppose  is  meant. 


The  above  diagram,  which  repre- 
sents a  portion  of  a  cylinder  with  its 
valve,  will  explain  my  views  of  the  sub- 
ject. Let  us  suppose  the  crank  to  be  at  a, 
the  piston  at  that  end  of  the  cylinder 
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nearest  the  crank,  and  the  eccentric  at 
6.  Now  if,  for  the  purpose  of  argument, 
we  assume  that  the  valve,  when  at  half 
stroke  overlaps  the  openings  Ith  of  an 
inch,  and  that  when  the  crank  is  on  the 
centre  it  is  also  Ith  of  an  inch  open,  it 
will  he  somewhere  ahout  the  position 
shown  in  the  sketch — which  position, 
Mr.  Pearce  proposes  to  give  it  by  alter- 
ing the  levers  from  the  arrangement  re- 
presented by  the  dotted  lines,  to  that 
shown  by  the  full  lines,  the  eccentric 
remaining  at  half  stroke.  Thus  situated 
the  crank  may  be  caused  i(f  revolve  in 
either  direction,  by  throwing  the  eccen- 
tric rod  into  gear  with  the  levers  c  or  d. 
But  let  us  suppose  the  piston  to  have 
made  half  a  stroke,  and  that  it  now  oc- 
cupies the  position  shown  by  the  dotted 
lines  B,  and  that  the  crank  is  at  e ;  the 
eccentric  will  then  be  at  f^^  and  as  it 
again  stands  at  half  stroke,  and  has  made 
just  half  a  revolution,  it  must  of  neces- 
sity have  brought  the  levers,  and  conse- 
quently the  valve,  to  precisely  their 
former  position ;  but  this  position  is  now 
clearly  wrong  as  regards  the  altered  cir- 
cumstances of  the  piston,  inasmuch,  as 
instead  of  being  ith  of  an  inch  open,  it 
has  not  so  much  as  shut  off  the  steam 
from  the  opposite  end;  hence,  unless 
there  be  something  in  Mr.  Pearce's  plan 
which  I  **  cannot,  or  will  not  under- 
stand," I  see  no  reason  for  altering  my 
formerly-expressed  opinion,  that  "  what- 
ever might  be  the  amount  of  lead,  or  ad- 
vance which  the  slide  would  leave  in  the 
position  there  shown,  it  would  be  just 
as  much  in  arrear  at  the  opposite  end  of 
the  stroke." 

In  questioning  the  utility  of  the  lead 
in  slide  valves,  in  my  former  communi- 
cation I  proposed  to  consider  it  without 
reference  to  the  expansive  principle. 
Mr.  Pearce  asks,  "  What  has  expansion 
to  do  with  the  lead."  It  has  this  to  do 
with  it ;  every  slide  valve  when  at  half 
stroke  covers  the  openings  more  or  less, 
that  is,  the  faces  of  the  valve  are  made 
broader  than  the  openings,  so  as  to  over- 
lap them,  and  this  is  one  reason  why  a 
lead  is  required  in  the  eccentric ;  but  in 
addition  to  this,  it  is  common,  especially 
in  the  Boulton  and  Watt  D  valve  to 
give  a  considerable  overlap  to  the  steam 
slide,  so  that  the  opening  may  be  closed 
before  the  piston  reaches  the  end  of  its 
stroke,  and  the  steam  allowed  to  expand, 
which  wouldy  of  course,  render  a  still 


greater  degree  of  lead  necessary.  It  is 
with  the  latter  reservation,  therefore, 
that  I  question  the  utility  of  the  lead  in 
slide  valves. 

I  may  add  that  I  have  not  tried  Mr. 
Pearce's  plan,  nor,  unless  I  very  much 
alter  my  opinion  of  it,  do  I  think  I  am 
at  all  likely  to  do  so.  I  shall,  notwith- 
standing, be  much  obliged  by  Mr.  P. 
saying  whether  or  not  he  has  himself 
put  it  in  practice,  and  if  so,  how  it  an- 
swers his  expectation. 

I  am.  Sir,  yours  very  respectfully, 
P.  O.  P. 

Aprils,  1841. 

E^pplanation  of  the  Engraving, 
A,  cylinder;  B,  piston  ;  C,  slide  valve; 
D,  path  of  crank  pin  ;  E,  path  of  centre 
of  eccentric ;  F,  working  gear  shaft  with 
levers  for  reversing. 


TRBGGON  AND  CO.'S  GALVANIC  PLANT 
PROTECTORS. 

Sir, — ^This  ingenious  invention,  which 
perfectly  secures  dahlias  and  other  de- 
licate plants  from  the  attacks  of  those 
voracious  pests  of  the  flower  garden — 
the  moUuscae,  must  be  highly  acceptable 
to  all  engaged  in  their  culture. 

During  a  trial  of  twelve  months  by  the 
original  inventor,  it  was  found  that  not  a 
plant  was  injured  that  had  the  protection 
of  these  galvanic  circles,  although  during 
the  same  period,  plants  on  all  sides  suf- 
fered severely  that  were  not  so  protected. 

The  following  drawing  and  description 
will  explain  its  operation. 


The  Protector  consists  of  a  conical 
ring  of  zinc  about  4  inches  in  height ;  the 
top  end  (a  b)  is  flanged  off  about  a  quar- 
ter of  an  inch,  and  cut  into  numeroas 
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▼andyked  points ;  immediately  under  is 
a  ring  of  copper  neatly  fitted  (b  p). 
^  It  is  thus  used:— the  bottom  of  the 
line  ring  (c  d)  is  pressed  into  tlie  soil 
until  the  lower  edge  of  the  copper  ring 
is  about  one  inch  and  a  half  above  the 
surface,  care  being  taken  to  inclose  within 
the  ring  the  rods  of  such  plants  as  may 
require  them,  otherwise  the  mollusc® 
find  a  road  to  the  plant  by  the  rods.  The 
molluscae  may  crawl  up  the  zinc  with  im- 
punity, but  on  coming  in  contact  with 
the  copper,  will  receive  a  galvanic  shock, 
and  immediately  turn  away,  or  fall  to  the 
ground.  If  the  larger  of  this  tribe  at- 
tempt to  stretch  across  and  above  the 
copper  belt,  avoiding  contact,  they  would 
be  incapable  of  holding  by  the  points. 

The  rrotector  acts  in  wet  or  dry  wea- 
ther, and  is  always  in  action.  Its  ap- 
pearance in  use  is  like  a  flower  pot,  and 
Its  cheapness,  utility  and  durability,  must 
insure  its  general  adoption. 

For  the  protection  of  fruit  trees,  the 
same  principle  is  applicable. — Strips  of 
zinc  and  copper  are  prepared  by  Treggon 
and  Co.,  which  being  judiciously  placed 
along  the  wall,  and  round  the  stems  of 
each  tree,  effectually  preserve  them.    T. 


ON   THE    ACTION   OP   THE    CORNISH 
SINGLE   AND   DOUBLE   ENGINES. 

Sir, — In  the  Quarterly  Mining  Review 
of  January  1832,  there  is  an  article  on 
Cornish  Engines,  by  Mr.  Elijah  Galloway, 
civil  eni^ineer,  in  which  an  estimate  has 
been  attempted  of  the  increase  of  effect 
due  to  the  different  causes  to  which  the 
improvements  in  duty  may  be  attributed. 
In  this  statement  expansion  of  steam,  by 
cutting  off  the  boiler  supply  at  ^rd  to 
-l^th  of  the  stroke  stands  highest.  Boiler 
improvements  and  clothing  are  nearly 
equal;  but  ''suspending  the  action  of 
the  piston,"  "  at  the  commencement  of 
the  stroke,  and  allowing  time  for  the 
perfect  condensation  of  the  steam  in  the 
cylinder  before  making  the  returning 
stroke,"  is  rated  much  below  either  of 
the  other  sources  of  improvement. 

This  quotation  is  conclusive  as  to  the 
fact,  that  the  value  of  complete  conden- 
sation previous  to  the  commencement  of 
the  stroke,  has  attracted  the  attention  of 
a  parly  who  has  described  h'rs  experi- 
ment at  Wheal  TowanEugine — and  who 
apparently  refers  to  information  derived 
from  a  personal  communication  with  the 


engineers  of  the  Cornish  Mines.  I  do 
not  urge  it  except  as  an  opinion,  qwm^ 
turn  vcieat. 

Admitting  the  correctness  of  "  Scal- 
pel's" statement,  that  in  quick  moving 
rotative  engines— a  deficiency  of  effect 
of  3^  or  4 lbs.  pressure  is  occasioned  by 
the  delay  of  complete  condensation  until 
towards  the  end  of  the  stroke,  and  that 
this  loss  is  equal  ith,  or  even  ^rd  of  the 
total  pressure ;  yet,  as  the  Cornish  claim 
of  superiority  is  for  a  duty  twice,  or 
three  times  as  much  as  that  performed 
by  other  engines,  it  seems  clear  that  the 
complete  formation  of  the  vacuum,  pre- 
vious to  the  commencement  of  each 
stroke,  would  be  insufficient  to  account 
for  the  larger  portion  of  the  asserted  im- 
provements in  duty. 

In  reference  to  another  point,  I  would 
mention,  that  several  diagrams  taken  by 
Mr.  Henwood,  in  1831,  with  an  indi- 
cator, from  Cornish  lifting  engines,  have 
been  published  in  vol.  2,  of  the  "Trans, 
of  the  Ins.  of  Civil  Engineers."  By 
these,  expansion  is  shown  to  have  been 
carried  out  to  a  great  extent,  and  con- 
sequently, that  the  steam  on  the  piston 
has  a  much  greater  pressure  at  the  com- 
mencement than  towards  the  end  of  the 
stroke. 

It  would  be  a  singular  instance  of  the 
discordance  of  theory  and  practice,  if 
it  should  be  proved  that  the  piston  of 
the  Cornish  engines  "  moves  so  very 
slowly  as  never  to  feel  any  uncondensed 
steam  beneath  it."  I  do  not  dispute  the 
latter  fact,  as  due  to  other  causes,  but 
only  the  slow  motion  of  the  piston  itself; 
the  injurious  effect  of  facts  incorrectly 
observed  or  stated,  requires  from  **  Scal- 
pel" some  proof  of  an  assumntion  that 
does  not  seem  to  agree  with  the  result, 
that  might  have  been  expected  of  a  rapid 
motion  of  the  piston  at  starting,  with  a  re- 
tardation towards  the  end  of  the  stroke ; 
at  the  same  time,  I  do  not  conceive  the 
rapid  or  slow  motion  of  the  piston,  will 
materially  affect  the  value  of  complete 
condensation,  at  an  early  part  of,  or  before 
the  stroke  is  began;  neither  does  the 
high  duty  of  the  rotative  stamping  en- 
gines referred  to  in  my  letter  of  the  7th 
of  February,  affect  this  question ;  since 
the  number  of  their  revolutions  seldom, 
if  ever,  exceed  10  per  minute;  and  con- 
sequently, even  in  the  double  engines, 
an  appreciable  time  occurs  while  the  en- 
gine is  passing  the  centres,  during  which 
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condensation  may  be  effected ;  and  the 
single  acting  can  be  managed  in  the  same 
manner  as  lifting  engines. 

I  ought  perhaps  to  add,  that  it  hap- 
pened that  none  of  the  older  stamping 
engines,  were  reported  in  December,  and 
that  I  omitted  to  state,  that  the  two 
double-acting  engines  have  cylinders  of 
36  in.  in  diameter,  and  the  single  engines 
of  32  inches  in  diameter,  (nearly  the 
same  as  those  of  the  lifting  engines), 
whdse  monthly  duty  was  less — in  the 
proportion  of  36  to  51. 

Not  a  shadow  of  doubt  can  be  enter- 
tained of  the  advantage  of  complete  ex- 
haustion in  the  cylinder  before  the  piston 


begins  its  stroke  —  though  much  dif- 
ference of  opinion  may  eidst,  whether 
the  superior  duty  of  the  Gomish-lifUng 
engines  is  more  owing  to  this  cause  than 
to  any  other.  I  would  suggest  that 
some  inquiry  is  requisite  into  the  amount 
of  steam  room  in  Trevithick's  mining 
boilers — whether,  in  the  larger  engines 
sufficient  space  is  allowed  to  supply 
steam  for  more  than  six  or  seven  strokes 
per  minute  to  advantage. 
I  remain.  Sir, 

Your  obedient  servant, 

S. 

April  10, 1841. 


IMPBOVSD   DOOB  CATCH« 


Sir, — I  take  the  liberty  of  forwarding 
to  you  a  drawing  and  description  of  an 
improved  "  Door  Catch ;"  if  you  think  it 


worthy  of  a  place  in  your  valuable  Ma- 
gazine, you  will  much  oblige  me  by  in- 
serting It. 


a  6  c,  is  a  steel  spring,  one  end  of 
which,  c,  is  driven  into  the  door  cheek  ; 
d  is  the  door,  to  which  is  screwed  a  plate 
of  iron  e,  and  the  handle/.  As  the  door 
d  is  opened,  the  spriog  is  bent  till  it  as- 
sumes the  form  reoresented  in  fig.  2, 
and  on  being  opened  further,  it  recovers 
its  original  shape.     The  advantage  of 


this  catch,  over  that  commonly  in  use  is, 
that  the  handle  requires  no  turning,  the 
door  opening  by  merely  pushing  it.  I 
have  one  in  my  door  in  continual  use, 
and  find  it  answer  the  purpose. 
I  remain  your  humble  servant, 

T.B, 

January  1,1841. 
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PORTABLE  TINCTURE   PRR88. 

Sir,— I  have   employed   for    several     that  any  smith  or  Jinman  could  make  it 


years  a  portable  press  similar  to  the  ac 
companying  sketches  for  extracting  the 
fluid  from  the  ingredients  used  in  mak« 
ing  of  tinctures,  decoctions,  &c. 

The  press  is  portable,  effective  in  its 
operation,  and  so  simple  in  its  formation, 


in  a  few  hours.     The  one  in  my  posses- 
sion is  made  of  block  tin.    If  you  deem 
it  worthy  a  place  in  your  valuable  jour- 
nal, you  will  oblige  by  its  insertion. 
I  am.  Sir,  your  obedient  servant, 
C.  Williams. 


Description, 
a,  a  cylinder  of  tin,  12  inches  long  by 
4  in  diameter ;  b  b,  ears  of  iron  fastened 
to  the  cylinder  bv  one  extremity,  the 
other  perforated  by  a  screw  hole,  in 
which  the  thumb  screw  works ;  c  e,  strap 
of  iron,  Hinch  broad,  i  thick,  and  6  in- 
ches long,  with  a  screw  hole  for  the 
lever  (c)  and  a  slot  hole  at  each  end  for 
the  head  of  the  thumb  screw  {d  d);  d  d, 
thumb  screws,  the  flat  heads  of  which 
pass  readily  through  the  slot  holes  in 
the  cross  piece  (c) ;  one  or  two  turns  of 
the  screw  is  sufficient  to  secure  it  flrmly 
on  the  top  of  the  cylinder ;  e,  the  lever, 
made  of  a  piece  of  round  iron  -^inch 
thick  and  16  inches  long,  with  a  coarse 
thread  cut  nearly  one-half  of  its  whole 
length;  /,  a  circular  piece  of  beech,  2  in- 
ches in  thickness ;  g,  a  strap  of  iron 
slightly  bent  and  fastened  to  the  block 
of  wood  (f)t  by  two  wood  screws ;  the 
bottom  part  of  the  screw  (e),  is  loosely 
rivetted  to  it ;  ^,  a  small  flat  iron  staple 
fixed  to  the  side  of  the  cylinder  for  the 
reception  of  the  bent  point  of  the  han- 


dle (t) ;  it,  small  holes  punched  in  the  side 
of  the  cylinder ;  /,  a  circular  piece  of 
beech  resting  on  the  iron  supporters  (m) 
at  the  bottom  of  the  cylinder ;  n,  a  com- 
mon earthenware  bason,  in  which  the 
press  is  placed  and  the  fluid  received. 

Operation, — See  that  all  the  perfora* 
tions  (k)  are  free,  place  the  circular  block 
of  wood  (/)  at  the  bottom  of  the  cylinder 
on  the  projections  (m),  then  put  into  it 
the  ingredients  taken  from  the  fluid  part 
of  the  decoctions  or  tinctures;  on  this 
place  the  block  (/);  secure  the  cross  piece 
(c),  by  turning  the  screws  {d  d),  and  let 
their  shoulders  cross  the  slots;  place 
the  press  in  a  common  bason ;  &x  the 
handle  in  the  staple  (h),  and  with  the 
left  hand  hold  it  flrmly,  so  as  to  make 
the  cylinder  stationary;  then  vnih  the 
right  turn  the  screw  (c)  until  the  fluid 
cease  to  flow  from  the  perforations.  By 
this  simple  operation  every  particle  of 
fluid  is  extracted  from  the  solid  matter. 

The  gums  of  plants  can  be  treated  in 
a  similar  manner  for  the  purposes  of  ex- 
tracts. 
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THE    CALCULATOR,  NO.    XI. — TITHB 
COMMUTATION. 

Sir, — A  very  important  and  beneficial 
act  of  legislation  has  eubstituted  for  the 
antiquated  system  of  tithes,  a  rent  charge, 
the  annual  amount  of  which  is  made 
dependant  upon  septennial  averages  of 
the  price  of  grain.  As  the  value  of 
wheat,  barley,  and  oats  severally  enter 
into  these  averages,  they  necessarily  give 
occasion  to  much  calculation,  the  nature 
of  which,  perhaps,  may  interest  some  of 
the  readers  of  the  Mechanics'  Magazine, 
If  W,  B,  O,  be  the  average  prices  of  a 
bushel  of  wheat,  barley,  and  oats,  for 
any  year,  expressed  in  fractions  of  a 
pound  sterling,  the  value  P  for  the  en- 
suing year,  of  a  rent  charge  apportioned 
at  R,  will  be 

P  =  R  [0-949555  W  +  1-68421  B  + 
2-42424  OJ. 

These  co-efficients  are  very  nearly  in 
arithmetical  progression,  the  differences 
being  0*734655,  and  O'740O3 ;  the  ratio 
also  between  the  average  prices  of  barley 
and  oats  is  nearly  constant,  viz.  1*436 :1. 
These  two  circumstances  may  be  taken 
advantage  .of  to  change  the  expression 
into  a  form  having  only  2  instead  ot  3 
independent  terms. 
But  -949555  -h  y  +  ;»  =  1-68421 

.-.  2y  +  2r=  1-46931 
And  '949555  +  2  y  —  1  436  z  =  2  42424 
.'.  2y  —  1-436  J  =  1-47469. 
Subtracting  the  second  equation  from 
the  first,  and  dividing  by  3.436,  there 
result  «=  —  0-001565,  1-436 «  =  — 
•002247,  and  y  =  073622.  Therefore 
P=R  [-94955.5  W 

+  (-949555  +-73622— -001565)  B 
+  (-949555  +1-47244  + -002247)  O] 
=R  [-949555  (W  +  B  +  O)  +  -73622 

(B+2O)— 22??iZ  B  +  -002247 

1-436 
O]  or  otherwise 
R  [1-685775  (W  +  B+  O)— -72622 
(W-0)— &c. 
The  last  two  terms,  upon  the  hjrpothe- 
Ais  chosen,  exactly  destroy  each  other ; 
and  using  the  first  two  terms  in  their 
second  form,  we  deduct  the  following 
rule. 

In  making  out  a  tithe  rental  for  use, 
add  two  columns  A  and  B,  exhibiting 
the  product  of  each  orit^inal  rent  charge, 
by  the  two  factors  last  shown.  Then, 
%o  find  the  actual  rent  charge  for  any 


year,  multiply  A  by  the  sum  of  the  Qa- 
%ett9  prices  of  the  three  kinds  of  grain, 
and  also  B  by  the  difference  between 
wheat  and  oats.  Subtract  the  latter  pro- 
duct from  the  former,  and  the  remainder 
is  the  value  sought,  in  the  same  denomi- 
nation as  the  prices  used  in  forming  the 
multipliers.  Shillings  will  probably  be 
most  convenient. 

Having  examined  the  septennial  aver- 
ages for  20  years  past,  it  does  not  ap- 
pear that  at  the  maximum  variation  of 
the  ratio  above  adopted,  an  error  exceed- 
ing a  halfpenny  in  100/.  can  arise  from 
the  rejection  of  the  two  minute  terms  of 
the  formula. 

J.  W.  WOOLLGAB. 

Lewes,  24th  April,  1841. 


AM8WSR  TO  THB  CAMBBIDOB  MATHB- 
MATICAL  aUBSTION. 

Sir,— In  your  Magazine  for  Feb.  6, 
No.  913,  page  123,  the  following  ques- 
tion is  proposed :     Viz. 

5  +  y  +  afy  =  a 
(ar'  +  y2)  X  ^y  =  &  to  determme 
the  values  of  x  and  y  in  the  terms  of  a 
and  h. 

I  find  them  as  follows :      Viz.  a?  =  a, 
or^  (—6 — 1)  and  y  =  2  a. 
I  am.  Sir, 

A  Young  Algebbaist. 

Bromley.  March  11, 1841. 


MODB   OF   PRKVBNTINO   COLLISIONS 
AT  SBA. 

Sir, — Not  having  yet  heard  of  any 
measures  having  been  taken  for  pre- 
venting collisions  at  sea,  I  hope  you  will 
give  insertion  to  the  following  in  the 
Mechanics*  Magazine,  which  I  think  will 
be  found  useful  towards  preventing  the 
sacrifice  of  human  life,  which  of  late  has 
become  so  very  common.  I  am  induced 
to  offer  the  following  methods  in  hopes 
that  they  may  be  improved  upon  by 
more  competent  persons  than  myself.  I 
would  have  every  steam  vessel  carry  a 
light  on  each  of  her  paddle  boxes,  and 
whether  she  be  large  or  small,  let  the 
lights  be  placed  at  some  specified  distance 
apart,  say  40  feet :  which  may  be  easily 
managed,   by  small  vessels   having    i^ 
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couple  of  staples  fixed  on  each  paddle- 
box;  and  suppose  the  vessel  to  be  30 
feet  over  all  across  paddle  boxes,  she 
will  then  require  an  iron  rod  projected 
5  feet  over  each  side,  with  the  light  affix- 
ed  on  the  outward  end  and  the  inboard, 
and  secured  by  the  staples,  they  being 
about  3  or  4  feet  apart,  which  will  keep 
the  lights  steady,  and  will  be  easily  re- 
inoveo  with  the  iron  rods  when  not  in 
use.  But  if  the  vessel  be  more  than  40 
.feet  over  all,  then  she  may  carry  the 
lights  on  the  paddle  boxes,  so  as  to  bring 
them  to  the  specified  distance  whatever 
that  may  be.  My  object  in  having  a 
known  distance  between  the  lights  is  to 
enable  persons  to  judge  very  nearly  their 
distance  and  bearing, which  I  think  they 
would  plainly  indicate  ;  for  suppose  a 
sailing  vessel  observe  two  lights  at  a 
short  distance  off,  and  the  lights  appear 
to  be  (say)  10  feet  apart,  it  is  then  cer- 
tain that  the  vessel  carrying  the  lights  is 
not  coming  directly  towards  the  sailing 
vessel,  but  must  be  going  in  an  oblique 
direction,  and  all  is  well ;  and  the  course 
of  the  vessel  will  be  soon  known  by  the 
position  of  the  lights  varying.  But  if, 
when  the  lights  are  first  discovered,  they 
appear  but  a  short  distance  apart,  and 
that  distance  apart  seems  gradually  to 
increase,  then  it  may  be  supposed  she 
is  coming  stem  on  towards  the  sailing 
vessel,  which  must  then  alter  her  own 
course,  so  as  to  diminish  the  apparent 
distance  between  the  observed  lights, 
and  by  this  means  avoid  collision.  I 
would  also  have  it  understood  as  a  ge- 
neral rule,  that  upon  vessels  nearing 
each  other  in  the  dark  (and  all  my  ob- 
servations of  course  allude  to  darkness 
or  fog),  that  vessel  which  first  discovers 
the  other  shall  ring  her  bell  once  if  she 
starboards  her  helm,  and  if  she  ports  her 
helm  let  her  bell  be  rung  twice  j  this  will 
of  course  tell  the  other  what  to  do,  and  will 
prevent  that  dodging. which  at  sea  causes 
vessels,  and  on  shore  causes  persons  to 
run  against  each  other,  through  the  one 
not  knowing  which  side  the  other  intends 
passing.  I  would  also  propose  that  the 
lanterns  be  made  square,  and  that  each 
bull's  eye,  or  square  of  glass  be  of  different 
colours,  to  indicate  the  cardinal  points ; 
for  instance,  suppose  Red  to  indicate  the 
North;  White  the  South;  Blue  the  East; 
and  Yellow  the  West.  Suppose  further, 
that  the  vessel  carrying  the  lights  is  steer- 
ing to  the  North,  then  let  her  show  her 


Red  lights  in  front  on  each  paddle-box,  and 
if  steering  to  the  south-east,  let  her  show 
the  White  light  in  front  on  the  south  or 
starboard  paddle  box,  and  the  blue  in 
front  on  the  eastern  or  larboard  side. 
And  by  this  means  she  may  plainly  in- 
timate her  course  whatever  it  may  be. 

It  might  also  be  advisable  for  vessels 
in  certain  latitudes,  or  on  nights  parti- 
cularly dark,  to  have  a  Bude,  or  other 
strong  light  ready  to  exhibit  at  a  short 
notice,  so  that  upon  observing  a  vessel 
suddenly  coming  upon  her  in  a  danger- 
ous manner,  she  would  be  able  by  that 
means  so  to  illuminate  her  own  hull  and 
rigging  as  to  prevent  collision. 

I  feel.  Sir,  that  I  am  already  encroach- 
ing upon  your  time,  or  I  should  en- 
deavour to  make  my  observations  more 
plainly  understood,  but  if  you  can  find 
a  corner  in  your  valuable  woik  for  the 
insertion  of  the  foregoing,  I  may  per- 
haps turn  my  attention  more  towards 
this  important  subject  at  a  future  time. 

I  remain,  yours,  Sir,  respectfully, 
Charles  Nbwnham. 

Lambeth,  April  2, 1841. 


LAWS   OF   FALLING   BODIES. 

Sir, — Your  correspondent,  Mr.  Davi- 
son, has  furnished  us  with  some  strange 
calculations  (No.  922)  on  the  subject  of 
falhng  bodies.  He  calculates  that  a  body 
placed  at  the  distance  of  the  moon,would, 
on  falling  to  the  earth  acquire  a  final 
velocity  of  281,408  feet  per  minute;  he 
also  calculates,  that  another  body  placed 
at  ten  times  the  distance  of  the  moon, 
would  only  acquire  (on  reaching  the 
earth)  a  final  velocity  of  88,961  feet  per 
minute,  and  by  the  same  rule  (viz.  Mr. 
D.'s  rule)  if  a  body  were  to  fall  from  a 
distance  equal  to  that  of  the  sun,  the 
last  acquired  velocity  would  only  be 
14,067  feet  per  minute,  or  the  greater 
the  distance  fallen  from,  the  less  will  the 
final  velocity  be  (!)  Strange  results  these' 
are,  Mr.  Editor  (if  true)>  and  the  only 
requisite  necessary  for  their  belief  would 
be  to  be  well  crammed  with  credulity. 
Mr.  Davison  himself  seems  rather  sur- 
prised at  the  result^  of  his  own  handi- 
work, although  he  endeavours  to  hitch 
the  whole  blame  from  his  own  shoulders 
upon  that  of  Newton,  for  he  tells  us, 
"  in  this  demonstration,  I  have  adhered 
stnctly  to  the  rule  laid  down  by  Newton, 
and  tne  results  show  that  it  does  not 
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a^ee  with  theorems  laid  down  by  writers 
on  mechanics  for  uniformly  accelerated 
motion,  nor  does  it  a^^ree  witn  what  we  see 
around  us,"  &c.  Well,  Mr.  D.,  let  us 
see.  llie  theorem  for  findinf?  the  velo- 
city ffiven  jy  the  writers  on  Dynamics, 
is  v=s  ^2  g  8,  where  s  is  the  height 
fallen  from*  andp  the  measure  of  gravity 
at  the  earth's  surface.  Now  this  theorem 
for  finding  the  value  of  v  is  only  true 
when  «  is  a  small  quantity  not  exceeding 
three  or  four  miles.  It  never  was  in- 
tended for  reaching  the  moon,  or  even 
50  miles  above  the  earth's  surface. 
The  true  and  universal  theorem  for  all 

po88iblevaluesof«is©  =  V'^*f''  ^^^; 

>  a 

where,  d  is  the  distance  of  the  body  from 
the  earth's  centre,  r  the  radius  of  the 
earth,  and  g  the  measure  of  gravity  at 
the  earth's  surface,  and  this  last  theorem 
is  deduced  from  Newton's  General  Law, 
viz.  "  that  the  force  of  attraction  varies 
inversely  as  the  square  of  the  distance  of 
the  body  from  the  centre  of  attraction.'* 
Assume,  d — r=s,  then,  on  the  supposi- 
tion that  the  height  s  above  the  earth's 
surface  does  not  exceed  two  or  three 
miles,  in  that  case  we  may  safely  sub- 
stitute dfor  r;  then  we  h&yev=:^^A^ 

d 

=  V'2p#.  And  this  theorem  was  first 
discovered  by  Galileo.  And  further,  it 
is  manifest  that  the  greater  that  d  is,  the 

greater  will  ^  be;  for  ^HL  =   i  — 
a  a 

-J-,  and  as  d  increases,  the  value  of  the 

fraction  -j  diminishes,  that  is,  the  greater 

the  distance  the  body  falls  from,  the 
greater  will  the  value  of  the  expression 

V    ^         -^  be,  or  in  other  words,  the 

greater  will  the  velocity  be.  And  thus  it 
appears  from  Newton's  own  th  eorem,  that 
the  results  are  just  the  reverse  of  what  Mr. 
Davison  (by  a  misapplication  of  princi- 

fles)  has  endeavoured  to  establish.  Mr. 
)  is  prodigiously  but  in  the  arithmetical 
value  of  the  final  velocity.  Thus  let  r= 
3970  miles,  then  the  mean  distance  be- 
tween the  the  earth's  centre  and  the 
moon,  is  60  r  =  238,200  miles,  and  d 
—  r  rs  234,230 ;  and  the  final  velocity 
in  feet  per  second  will  be 


,2  ar  X  frf— r)  X  5280  _ 

t,_V 5 

/3970 X 64i X 5280 X 234230    -,35441 
238200 
feet,  or  6  miles  1577  yards.    The  velo- 
city calculated  by  Mr.  D.  by  his  own 
rule  is  only  1563  yards  per  second. 

The  theorem  for  finding  the  time  from 
Newton's  General  Law  is  of  a  more  com- 
plicated form  (the  investigation  of  both 
theorems  require  a  knowledge  of  the 
fluzionary  or  differential  calculus,)  and 
to  render  it  intelligible  requires  a  dia- 
gram. 

D 


B  is  the  point  from  which  the  body  is 
supposed  to  fall;  C  the  centre  of  the 
eartn,  and  B  D  G,  a  semicircle  described 
upon  B  G,  and  A  D  a  tangent  drawn 
from  A  to  meet  the  semicircle  in  D. 
Then  BC  =  d,A  5=r.  The  time  in  se- 
conds will  be  expressed  by  the  equation 

t^/:=.v!?X^P  +  AP   and  when 

d  and  r  are  given  in   miles,  t"  =  i 
/I  d  X  5280  ^  BD-I-AD 

9  «• 

Arithmetical  Calculation. 


1st.  AD=^A B.  A 0  =s: 

^234230X3970  =  31935.76. 

2nd.  The  length  of  the  arc,  B  D,  com- 
puted by  the  ordinary  process  of  men- 
suration will  be  found  to  be  342622.93 ; 
consequently, 
3rd.  BD+AD_374558.69,g^^^., 
r  3970 

4th.  ^  JiIEj^^ 

^  ^476400X5280    ^  ^^21.502;   and, 

lastly,  <"=:4421.502X 94.3473=417157 
seconds  =  4f. .  19^ .  52". .  37*. 

The  investigations  of  the  two  general 
theorems  used  in  the  above  calculations 
are  given  in  Simpson's  Fluxions,  and 
also  in  the  2nd  vol.  of  the  Woolwich 
Gourse. 
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Mr.  D.  in  his  first  expression  t!^(f 
being  the  timeinminutes)  ^^1236734400^ 

has  allowed  for  the  diminution  of  ^avitj 
at  the  distance  of  the  moon,  and  m  imi- 
tation of  the  theorems  given  for  falling 
bodies  where  the  distance  fallen  from  is 
small,  he  supposes  this  force  to  remain 
constant  for  the  whole  time  of  descent, 
and  hence  arises  the  absurd  results  pro- 
duced by  his  calculations. 
I  am,  Mr.  Editor,  yours,  &c. 

IvBR  McIvBR. 

April  12, 1841. 


ABSTRACTS  OP  SPECIFICATIONS  OF   ENGLISH 
PATENTS   RECENTLY   ENROLLED. 

•»•  Patentees  wishing  for  more  full  ab- 
stracts qf  their  Specifications  than  the  pre- 
sent regulations  of  the  Registration  Offices 
will  admit  of  our  giving,  are  requested  to 
favour  us  with  the  loan  of  their  Specifications 
for  the  purpose, 

William  Newton,  of  Chancert-lane, 
Middlesex,  Civil  Engineer,  for  certain 
improvements  in  engines  to  be  worked  by  air 
or  other  gases. — Petty  Bag  Office,  April  15, 
1841. 

To  the  upper  part  of  a  cylindrical  gene- 
rator formed  of  thin  sheet  metal,  is  attached 
a  cast  iron  stuffing  box,  on  the  top  of  which 
a  copper  cup  is  placed  for  holding  cold 
¥rater,  two  similar  cups  being  also  placed 
beneath  the  stuffing  box.  Heat  is  commu- 
nicated to  the  generator  by  a  furnace  placed 
beneath  it  The  piston  is  a  thin  copper  cy- 
linder, and  to  a  ring  at  its  top  is  attached  a 
hollow  frustrum  of  a  cone,  kept  filled  with 
water. 

An  inner  cylinder  or  plunger  is  formed  in 
two  parts,  the  lower  part  being  cylindrical, 
and  formed  with  a  hollow  cone,  to  fit  the 
cone  of  the  piston. 

llie  action  of  the  ennne  is  as  follows : — 
As  soon  as  the  piston  has  attained  tlie  bot- 
tom of  its  stroke,  the  plunger  is  raised,  and 
the  air  which  was  contained  in  the  space  be- ' 
tween  the  lower  part  of  the  piston  and  the 
top  of  the  plunger,  made  to  descend  into  the 
lower  part  of  the  generator,  where,  being  ex- 
panded by  the  heat,  it  forces  the  plunger  up 
higher,  and  continuing  to  expand,  at  length 
forces  the  piston  and  plunger  to  the  highest 
point  of  the  upward  stroke;  the  plunger 
then  descends,  and  drives  the  expanded  air 
up  into  the  space  between  it  and  the  piston, 
where  it  is  cooled  by  the  water  in  the  several 
cups,  contracted,  and  again  forced  down  to 
the  lower  part  of  the  generator  as  before.  In 
another  modification,  in  lieu  of  the  water  in 


the  cups,  the  air  is  cooled  and  contracted  by 
tlie  injection  of  water  in  a  finely  divided 
state. 

The  Right  Honourable  Francis,  Earl 
of  Ducie;  Richard  Clyburn,  of  Uley, 
Engineer;  and  Edward  Budding,  of 
dursley,  in  the  county  of  gloucester, 
for  certain  improvements  in  machinery  for  cut- 
ting vegetable  and  other  substances. — Petty 
Bag  Office,  April  15,  1841. 

The  cutter,  which  is  rotary,  consists  of 
one  or  more  knives  coiled  spirally  round  a 
cylinder,  or  upon  a  hoop,  wheel,  or  disc,  the 
cutting  edges  oeing  placed  at  an  angle  with 
the  centre  of  the  coil,  so  that  by  removing 
a  portion  of  their  outer  edges,  bevil  knives 
are  formed,  which  will  make  a  clean  cut 
In  some  cases  it  is  desirable  to  make  tlie 
cutting  edges  serrated,  and  this  is  dohe  by 
grooving  tiiem  in  one  direction  like  float- 
cut  files ;  then  by  grinding  their  upper  side, 
a  toothed  or  serrated  edge  is  formed.  The 
speed  of  the  feeding  rollers  of  chaif- cutting 
machines,  to  which  the  rotary  cutter  has 
been  applied,  is  regulated  as  follows : — At 
one  end  of  the  axis  of  the  rotary  cutter  there 
is  a  cap  with  a  single  and  double-threaded 
screw  cut  upon  it;  a  worm  wheel,  which 
takes  into  one  of  these  screws,  is  fastened  to 
one  end  of  a  short  shaft,  the  other  end  car- 
rying a  pinion,  which  drives  a  second  pinion 
on  the  end  of  the  lower  feeding  roller.  If 
it  is  desired  to  cut  hay,  &c.  into  small  pieces, 
the  worm  wheel  is  geared  into  the  single- 
threaded  screw;  if  larger  pieces  are  required, 
the  double-threaded  screw  is  used,  and  tho 
rollers  thereby  driven  at  double  their  former 
speed. 

The  claim  is  to  the  application  and  use  of 
the  peculiarly  formed  knife  or  edged  tool 
herein  described,  for  the  purpose  of  cutting 
or  operating  upon  heather,  turnips,  mangel 
wurzle,  tobacco,  dye  woods,  &c. ;  also  the 
mode  of  regulating  the  speed  of  the  feed 
rollers  of  chafT-cutting  machines,  and  like- 
wise the  formation  of  serrated  edges  on  the 
rotary  knife  or  cutter. 

James  Hancock,  of  Sidney-square, 
Mile-end,  Civil  Engineer,  for  an  im- 
proved method  of  raising  water  and  other 
/w»d».— Petty  Bag  Office,  April  15,  1841. 

This  invention  consists  in  an  improve* 
ment  on  the  "  rope  pump"  of  the  ancients, 
or  the  "hydraulic  belt'*  of  the  moderns. 

The  band  employed  in  this  case  consists 
of  three  parts — viz.,  the  non-absorbent  part, 
which  the  patentee  calls  the  foundation ; 
the  absorbent  part,  or  useful  elevating  por- 
tion ;  and  the  outer  net  or  covering,  which 
is  used  to  secure  and  protect  the  absorbent 
surface. 

The  foundation  is  made  in  either  of  the 
following  ways: — Two  pieces   of  hempen 
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cloth,  or  other  strong  fabric,  are  "covered  on 
one  side  with  a  solution  of  caoutchouc,  pre- 
pared by  steeping  caoutchouc  in  coal  oil,  or 
oil  of  turpentine,  or  a  mixture  of  both  suffi- 
cient to  dissolve  it;  when  dissolved  it  is 
strained,  and  then  used.  When  this  coat  is 
nearly  dry — i.e,,  when  *'tacky'» — the  two 
pieces  are  pressed  together  by  passing  them 
through  rollers. 

Another  foundation  is  foimed  of  a  warp 
of  iron,  or  other  metallic  wires,  either  alone 
or  mixed  with  threads  of  animal  or  vegetable 
material ;  and  in  the  weft  of  one  or  more  of 
the  same  substances,  and  this  fabric  is 
placed  between  the  two  pieces  of  cloth  before 
mentioned. 

The  absorbent  pait  is  formed  by  cement- 
ing pieces  of  sponge  all  over  the  foundation 
with  the  caoutchouc  solution,  which  is  then 
covered  with  net  work,  sewed  or  otherwise 
attached  thereto.  Or  the  absorbing  part 
may  be  prepared  in  any  of  the  following 
ways: — Of  a  fabric  of  list  or  cloth,  covered 
with  sponges ;  of  cylinders  of  net  work  filled 
with  cork,  sponge,  hair,  wool,  &c. ;  of  a  hair 
and  whalebone  brush;  or  ropes  of  hemp, 
hair,  pieces  of  skins,  or  hides  of  animals 
either  prepared  or  in  their  natural  state. 

The  compound  band  prepared  in  one  of 
the  above  ways  is  securely  joined  together 
at  the  ends,  and  placed  round  two  rollers, 
one  of  which  is  immersed  in  the  fluid  to  be 
raised,  the  other  at  the  height  at  which  the 
fluid  is  to  be  discharged.  Motion  from  any 
available  source  being  communicated  to  the 
rollers,  the  endless  band  revolves  and  raises 
the  fluid  in  the  manner  peculiar  to  machines 
of  this  kind. 

The  claim  is — 1.  To  the  application  to 
raising  water  and  other  fluids,  of  an  endless 
baud,  whereof  one  portion  is  non- absorbent, 
and  the  other  portion  Is  absorbent  of  the 
water  and  other  fluids. 

2.  To  the  application  to  raising  water  and 
other  fluids,  of  a  basis  or  foundation  made 
as  lierein  described. 

3.  To  the  application  to  raising  water  and 
other  fluids,  of  sponges,  when  attached  to  a 
basis  or  foundation,  as  herein  described. 

4.  To  the  application  to  raising  water  and 
other  fluids,  of  a  fabric  of  list  or  cloth,  and 
tufts  of  sponge,  as  herein  described. 

6.  To  the  application  to  raising  water  and 
other  fluids,  of  cylinders  of  net  work,  filled 
with  sponge,  cork,  hair,  or  wool,  as  herein 
described. 

6.  To  the  application  to  raising  water  and 
Other  fluids,  of  hemp,  hair,  pieces  of  skins  or 
hides  of  animals,  when  attached  to  a  basis  or 
foundation,  as  herein  described. 

7.  To  the  application  to  raising  water  and 


other  fluids,  of  the  horse  hair  or  whalebone 
brushes,  as  herein  described. 

8.  To  the  application  to  raising  water  and 
other  fluids,  of  net  work,  when  used  as  a 
protection,  covering,  or  security  to  an  ab- 
sorbing surface,  as  herein  described. 

Robert  Pettit,  of  Woodhouse-placb, 
Stepney  Green,  Gentleman, /or  imprwe- 
ments  in  railroads,  and  in  the  carriaget  and 
wheels  employed  thereon.  Petty  Bag  Office, 
April  15, 1841. 

The  improvements  in  railways  consist  in 
the  employment  of  rails  of  various  forms : 
one  is  a  flat  iron  bar  on  which  the  wheels 
run  divested  of  their  flanges,  their  position 
on  the  rails  being  maintained  by  horizontal 
wheels  attached  to  vertical  shafts  beneath 
the  carriages,  which  run  in  contact  with  a 
centre  rail.  Horizontal  wheels  without  the 
centre  rail  are  used,  which  in  thtft  case  run 
in  contact  with  the  inside  of  the  working 
rails,  the  rails  being  provided  with  a  top 
flange  to  prevent  the  wheels  from  rising 
above  the  rails.  When  the  first  kind  of  rail 
is  employed,  the  centre  rail  is  made  to  serve 
the  purpose  of  switches :  a  portion  of  it, 
where  tlie  rails  diverge,  turns  on  a  pivot,  the 
other  end  being  moved  by  a  connecting-rod 
and  lever  in  the  usual  manner ;  the  horizon- 
tal wheels  following  the  direction  of  the  cen- 
tre rail,  guide  the  carriages  on  to  the  right 
line  of  rails. 

One  of  the  methods  of  retarding  railway 
carriages,  consists  of  a  horizontal  shaft  at 
the  top  of  the  carriage,  attached  at  each  end 
to  the  upper  end  of  a  rocking  lever,  and  also 
to  two  connecting  rods,  to  the  other  ends  of 
which  are  fastened  the  upper  ends  of  two 
other  rocking-levers ;  to  the  lower  ends  of 
each  of  these  levers  a  break  is  fastened,  and 
another  break  is  attached  to  each  of  them  by 
a  connecting  link ;  another  break  is  likewise 
placed  above  the  antifriction  roller  with 
which  the  wheel  is  provided. 

\yhen  it  is  desired  to  bring  up  a  train,  the 
horizontal  shaft  is  moved  by  a  screw,  which 
causes  the  rocking  levers  to  apply  the  breaks 
which  are  attached  to  them,  the  motion  of 
which  also  forces  back  a  bar  attached  to  the 
upper  breaks  and  brings  them  simultaneously 
into  action. 

The  second  mode  of  retarding  railway 
trains  is  that,  which  we  fully  described  and 
illustrated  in  our  last  number. 

The  claim  is  1 — to  tlie  improved  construc- 
tion and  arrangement  of  railways. 

2.  To  the  improvements. relating  to  the 
construction  of  the  carriages  and  the  appa- 
ratus attaclied  thereto. 

3.  To  the  combination  or  arrangement  for 
arresting  the  progress  of  trains  on  railways. 
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LIST  OF  DESIGNS    REGISTERED  BETWEEH  MARCH  2SKJX    AND   APRIL  27tH. 
Date  of   Number  Time  for  which 

BegiBtra.    on  the     Begistered  Proprietort' Names.  Suljject  of  Design.  protection 

Uon.     B^ter.  is  granted. 


1841. 


March83 

644 

85 

645 

646 

si! 

647 

618 

30 

649 

660 

651 

April  1 

638 

9 

653 

654 

5 

655 

« 

656 

657 

656 

659 

660 

7 

661 

668 

663 

664 

U 

665 

666 

14 

667 

15 

668 

16 

669 

19 

670 

671 

8U 

673 

673 

674 

»i 

676 

676 

83 

677 

26 

678 

27 

679 

M 

680 

H.I.andJ.DiKon .• Carpet 1  years. 

J.Sheldon Label 1 

J.Smeeton Spring  for  waistcoats,  &c 1 

C.  F.  Smith    Lamp  Chimney 3 

T.Hopkins  Carpet 1 

W.MiUigan Weavers  shuttle 3 

W.Hancock Letter  file 3 

B.  Goodlad  and  Co Stained  paper 1 

H.Jones Oven  3 

J.Walker Flooring  cramp    3 

D.  Morison    Design  for  book  backs 1 

Crosse  and  Blackwell Lamp  glass    1 

W.J.Curtis Bailway  crossing 3 

Wright  and  Crump Carpet 1 

Smith,  TaWor,  and  Co Stove 3 

Welch  and  Margetson   Garter,  &c.,  fastener 3 

W.  Stidolph Hand  guide  for  blind  ^Titers  3 

PendreU  and  Nichols Pencil  case    3 

Ditto   Penholder 3 

Ditto   Ditto  1 

Davis, Brothers  Tenometer 3 

Johnson,  Cammell,  and  Co File 3 

W.Aston  Button    3 

J.Atkins    Metalreed 3 

J.  Smith Illuminated  glass  houses 1 

J.  F.J.  Caplin Dress  model 1 

Holston,  Sheppard,  and  Walbam  A  measure • 1 

Welch  and  Margetson    Buckle 3 

J.Yates Fender   3 

The  Carron  Company Ditto  3 

S.King  Chimneypot 3 

J.  Gough  and  Sons Carpet 1 

C.  Houghton Mallet 3 

T.Hopkins   Carpet 1 

J.  andF.Harwood lukstand 3 

J.J.  Hollingshead Pen t 3 

Dovey  and  J.  Uawkesford Screw 3 


LIST  OP  ENGLISH  PATENTS  GRANTED  BETWEEN  THE  29tH  OP  MARCH  AND  tHE  27tH  OF 

APRIL,  1841. 

James  Tildesley,  of  Willenhall,  Stafford,  factor,  usinff  axletrees  from  falling  or  ii^ury  upon  the 

and  Joseph  Sanders,  of  Wolverhampton,  lock  ma-  breaking  of  their  axletrees.     (A  commumoation.) 

nufacturer,  for  imnrovements  in  locks.     March  89;  March  31 ;  six  months. 

six  months  to  spedTfy.  John  George  Bodmer,  of  Manchester,  engineer, 

George  Evans,  of  Dorset-place,  Marylebone,  for  for  certain  improvements  in  the  construction  of 

an  improvement  or  improvements  upon  trusses  for  screwing  stocks,  taps,  and  dies,  and  certain  other 

the  relief  of  hernia.    March  89  ;  six  months.  tools  or  apparatus  or  machinery  for  cutting  and 

Alexander  Parkes,  of  Birmingham,  artist,   for  working  in  metals.    April  3  ;  six  months, 

certain  improvements  in  the  production  of  works  JaiucsOgden,  of  Manchester, cotton  spinner,  and 

of  art  in  metals  by  electric  deposition.    March  29 ;  Joseph  Grundy  Woollam,  of  Manchester,  aforesaid, 

six  months.  commission   i^ent,  for   certain  improvements  in 

John  Lindsay,  of  Lcwisham,  esquire,  for  improve-  looms  for  weavmg.    April  3 ;  six  months, 

nients  in  covers  for  water  closets,  night  stools,  and  William  Edward  Newton,  of  Chancery-lane,  civil 

bed  pans.    March  29  ;  six  months.  engineer,  for  certain  improvements  in  the  process, 

James  Fumival,  of  Warrington,  currier,  for  an  mode  or  method  of  making  or  manufacturing  lime, 

expeditious  mode  of  unhainng.  mastering,  and  cement,  artificial  stone,  and  such  other  coniposi- 

tanning  various  descriptions  of  hides  and  skins.  tious,  more   jiarticularly   applicable  for  working 

March  29;  four  months.  under  water,  and  in  constructing  buildings  and 

Thomas  Gore,  of  Klanchcster,  machine  maker,  other  works  which  are  exposed  to  damp.     (A  com- 

for  certain  improvements  in  machinery  or  apparatus  munication.)    April  3;  six  months, 

for  rowing,  spinning,  and  doubling  cotton,    silk,  Zacharia  Bryant,  of  Nottingham,  machinist,  for 

wool,  and  otlier  fibrous  materials.    March  30;  six  an  improved  method  of  manufacturing  cloth  and 

months.  other  fabrics  from  woollen,  cotton,  flax,  silk,  and 

John  Oram,  of  Chard,  Somerset,  machinist,  for  other  substances.    April  3  ;  six  months, 
improved  machinery  or  apparatus  for  making  or  James  Anderson,  of  NcM-cAstle-upon*Tyne,  en- 
manufacturing   netted   fabrics.      March   31;   six  gineer,forimprovemcnU  in  windlasses.  April  5;  six 
months.  months. 

William  Jenkinson,  of  Salford,  machine  maker,  William  Jamet  Barshom,  of  Bow,  gentleman,  for 

for  certain  improvements  in  machinery  for  preparing  Improvements  in  fastening  buttons  and  other  ar- 

and  spinninj^  flax,  silk,  and  other  fibrous  suostances.  tides  on  to  wearing  apparel  and  other  descriptiout 

March  31 ;  six  months.  of  jroods  or  manufactures.    April  5 ;  six  months. 

Joseph  Gaury,  of  Watling-street,  warehouseman,  Henry  McEvot,  of  Graham-street,  Birmingham, 

for  a  parachute  to  preserve  all  sorts  of  earriaget  hook  and  eye  maker,  for  impiOTementa  in  liMteninfi 
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for  Uncls,  8trapa»  tnd  parts  of  wearing  apparel. 
April  5 ;  aix  months. 

Jonathan  Beilby,  of  York,  brewer,  for  improve- 
ments in  brewing.    April  5 ;  stx  months. 

William  Hutchinson,  of  Sution-on-Trent,  Not- 
tingham, seed  crusher  and  oil  cake  manufacturer, 
for  certain  improvements  in  the  manufacture  of  oil 
cake  or  seed  cake.    April  5 ;  six  months. 

William  Uttell  Tizard,  of  Birmingham,  brewer, 
for  certain  improvements  in  apparatus  for  brewing. 
April  5 ;  six  months. 

Joseph  Wilson  Nuttall,  of  Helper,  draper,  and 
Henry  Holden,  of  the  same  place,  tailor,  for 
improved  apparatus  to  be  attached  to  trowsers, 
commonly  called  trowsers  straps .  April  5 ;  6  monUis. 
Joseph  Apsey,  of  Cornwall-road,  Lambeth,  engi- 
neer, for  improvements  in  the  construction  of  iiucs 
for  steam  boilers  and  other  ftumaces.  April  6 ;  six 
months. 

Christopher  Edward  Darapier,  of  Ware,  gentle- 
man, for  improvements  in  weighing  machines. 
April  15 ;  six  months. 

Frank  Hills,  and  George  Hills,  of  Deptford,  ma- 
nufacturing chemists,  for  certain  improvements  in 
the  manufacture  of  sulphuric  acid  and  carbonate  of 
Boda.    April  15 ;  six  months. 

Henry  Augustus  Wells,  of  Saint  John's  Wood, 
gentleman,  for  certain  improvements  in  the  manu- 
facture of  woollen  cloths:    April  17  ;  six  months: 

Peter  Kendall,  of  Gifford's  HaU,  Suffolk,  esq.,  for 
an  improved  method  or  methods  of  connecting  and 
disconnecting  locomotive  engines  and  railway  car- 
riages.   Apnl  17 ;  six  months. 

Joseph  Barker,  of  Bcgent-street,  Lambeth,  artist, 
for  improvements  in  measuring  aeriform  or  fluid 
substances.    April  20 ;  six  months. 

Joseph  Bentham,  of  Bradford,  weaver,  for  im- 
provements in  weaving.    April  23 ;  six  months. 

Henr>'  Brown,  of  Codnor-park  iron  works,  Derby, 
iron  manufacturer,  for  improvements  in  the  manu- 
facture of  steel.    April  H  ;  six  mouths. 

Thomas  Harris,  of  Hales  Owen,  Birmingham, 
horn  button  manufacturer,  for  improvements  in  the 
manufacture  of  what  are  called  horn  buttons,  and 
in  the  dies  to  be  used  in  the  making  of  such  de- 
scriptions of  buttons.  (Partly  a  communication.) 
Apnl  22  ;  six  months. 

Humphrey  JefTeries,  of  Birmingham,  button 
maker,  for  improvements  in  the  manufacture  of 
buttons.    April  22  ;  six  mouths. 

John  Bostron,  of  Edenflcld,  Lancaster,  manufac- 
turer, and  Thomas  Welch,  of  Manchester,  manu- 
facturer, for  certain  improvements  in  looms  for 
weaving.    April  22  ;  six  months. 

Floride  Hcindrychx,  of  Fcnchurch-street,  engi- 
neer, for  certain  improvements  in  the  construction 
and  arrangement  of^ fire-places  and  furnaces,  appli- 
cable to  various  useful  purposes.  April  24 ;  six 
months. 

Lancelot  Powell,  of  Clydach  Work,  Brecon,  iron 
master,  and  Bobert  Ellis,  of  Clydach,  aforesaid, 
agent,  for  certain  improvempiits  in  the  manufacture 
01  iron.    April  24 ;  six  months. 

Thomas  llobinson,  of  Wilmington-square,  for 
improvements  in  drying  wool,  cotton,  and  other 
fibrous  materials  in  the  manufactured  and  unma- 
nu£aetured  state.    April  27 ;  six  months. 

William  Petrie,  of  Croydon,  Surrey,  gentleman, 
for  a  new  mode  of  obtaining  a  motive  power  by 
voltaic  electricity  applicable  to  engines  and  other 
cases  where  a  motive  power  is  required.  April  27 ; 
six  months. 

Alexander  Bouthwood  Stocker  and  Clement 
Heelcy,  both  of  Birmingham,  manufacturers,  for 
certain  improvemento  in  pattern  and  clog  ties  and 
other  articles  of  fastenings  of  dress.  Apnl  27  ;  six 
months. 

Bei\)amin  Bankin,  of  College-street,  Islington, 
gentleman,  for  a  new  form  and  combination  of  and 
mode  of  manufacturing  blocks  for  pavement  April 
87 ;  six  months. 

Osborne  Keynolds,  of  Belftut,  Ireland,  clerk,  for 
improvements  in  paving  streets,  roads,  and  ways. 
April  27 ;  six  months. 


LIST    OF    SCOTCH    PATENTS    GRANTED     BE- 
TWEEN  THE    22nd    march,    and    the 

22nd   APRIL,    1841. 

Joseph  Stubbs,  of  Warrington.  Lancaster,  file 
manufacturer,  for  certain  improvements  in  the  con- 
stmotion  of  screw  wrenches  and  spanners,  for 
sorewixig  and  unserewinjg^  nuts  and  bolts.  Sealed. 
March  ^.    (A  communication  from  abroad.) 

George  Henry  Fourdrinier,  and  Edward  Newman 
Fourdnnier,  both  of  Hanley,  Stafford,  paper  makers, 
for  certain  improvements  in  steam  engines  for 
actuating  machinery,  and  in  apparatus  for  propel- 
ling ships  and  other  vessels  on  water.  March  SI. 
(Beinr  a  communication  from  abroad.) 

William  M.  Kinley,  of  Manchester,  engraver,  for 
certain  improvements  iu  machinery  or  apparatus 
for  measunnff,  folding,  plaiting,  or  lapping  goods 
or  fabrics.    March  31. 

Charles  Green,  of  Birmingham,  Warwick,  gold 
plater,  for  improvements  in  the  manuikcture  of 
brass  and  copper  tubes.    April  1. 

Henry  Newson  Brewer,  of  Jamaica  Bow,  Ber- 
mondsey,  Surrey,  mast  and  block  maker,  for  an  im- 
provement or  improvements  in  wooden  blocks  for 
ships,  rigging,  tackles,  and  other  purposes  where 
puliies  are  uaod.    April  7. 

John  Barber,  of  Manchester,  Lancaster,  engraver, 
for  certain  improvements  in  machinery  for  the  pur- 
pose of  ttacina,  or  etching  designs  or  patterns  on 
cylindrical  aurjaces.    April  8. 

George  Blaseland,  of  Greenwich,  Kent,  engineer, 
for  an  improved  mode  of  propelling  ships  and  ves- 
sels at  sea,  and  in  na\aKable  waters.    April  8. 

James  Pilbrow,  of  l\>ttenham,  Middlesex,  engi- 
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neer,  for  certam  improvements  iu  steam  engines, 
Aprils. 

Bobert  Pcttit,  of  Wood  House  Place,  Stepnej 
Green,  Middlesex,  gentleman,  for  improvements  in 
railrosids,  and  in  the  engine  carriages  and  wheels 
emplovcd  thereon.    Apru  12. 

William  Samuel  Henaon,  of  Allen-street,  Lam- 
beth, Surrey,  engineer,  for  certain  improvements 
in  steam  engines.  April  14. 
Henry  Bessemer,  of  Percival-street,  Clcrkenwell, 
Middlesex,  engineer,  for  a  new  mode  of  checking 
the  speed  of,  or  stopping  railroad  carriages  onder 
certain  circumstances.    April  20. 

Hugh  Graham,  ofBridport  Place,  Iloxton  New 
Town,  Middlesex,  artisan,  for  an  improved  manu- 
facture of  that  kind  of  carpeting  usually  denomi- 
nated "  Kidderminster  Carpetin|."    April  21. 


LIST  OF  IRISH  PATENTS  GRANTED  FOR 
MARCH,  1841. 

John  Clay,  for  improvements  in  arranging  and 
setting  up  types  for  printing. 

llobert  Cooper,  for  improvements  in  ploughs. 

Peter  Bradshaw,  for  improvements  in  dibbling 
and  drilling  com,  seed,  plants,  roots,  and  manure. 

Charles  Payne,  for  improvements  in  salting  ani- 
mal matters. 

James  Molyneux,  for  an  improved  mode  of  dress- 
ing flax  and  tow. 

James  Davis,  for  improvements  in  the  manolac- 
ture  of  soap. 

Fredrick  Steiner,  for  improvements  in  looms  for 
weaving, and  cutting asundfer  doubled  (piled)  clotfaa^ 
and  a  machine  for  winding  weft  for  use  therein. 

John  Whcrthoimer,  for  certain  improvements  in 

S reserving  animal  and  v^ctable  substances  and 
Quids. 

w.  B.  Westly,  for  certain  improvements  in  card- 
ing, combing^  smdghtening,  cleaning,  and  prepar- 
ing for  spinning, hemp,  flax^  and  other  fibrous  sub- 
stances. 

William  W.  Hurray,  for  certain  improvements  in 
machinery  used  in  the  manufacture  of  paper. 


LONDON :  Edited,  Printed  and  Published  byJ.  C  Bobertson,  at  the  Mechanics*  Magaxine  Office. 
No.  166,  FleeUstreet.— Sold  by  W.  and  A.  Galignani,  Bue  Vivienne,  Paris  ; 
Machin  and  Co.,  Dublin ;  and  W.  C  ampbeU  and  Co.,  Hamb«rgh.      ^^ 
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Mr.  HOLEBROOK'S  PLANS  FOR  DISCONNECTING   PADDLE-WHEEL 

SHAFTS  FROM  ENGINES. 

d  Fig.  1.  Fig.  2. 
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MRTHOD  OF  DISCONNBCTINO  PADDLE-WHEELS. — BY  J.  P.  HOLEBROOK,  ESQ. 


Sir, — Reading  the  account  of  the  first 
trial  of  the  Driver  and  Ardent  steam 
frigates  in  your  last  week's  Magazine  re- 
minded me  of  an  intention  I  expressed, 
in  mv  communication  inserted  in  your 
893ra  numher,  and  mentioned  at  page 
306,  of  sending  you  an  account  of  a  plan 
I  had  devised  ifor  the  purpose  of  discon- 
necting the  paddle-wheels  from  the  en- 
gines, at  any  position  in  which  they 
might  by  accident  happen  to  be  found. 
One  of  the  following  methods,  for 
readily  accomplishing  this  purpose,  is 
that  I  originally  intended  to  send  you ; 
and  this,  I  trust,  with  the  other  plans, 
since  contrived,  and  about  to  be  de- 
scribed, will  sufficiently  redeem  the  in- 
tention to  which  I  have  just  alluded. 

The  most  steady  means  of  disconnect- 
ing the  wheels  from  the  engines,  ap- 
pears to  be  that  of  releasing  the  cranks 
from  the  rods  which  connect  these  (the 
cranks,)  with  the  engines ;  but  the  aiter 
adjustment  to  the  cranks  of  these  rods, 
when  it  is  again  desirable  to  connect  the 
wheels,  requires  an  amount  of  time 
which  does  not  seem  to  be  either  allow- 
able or  advisable.  It  has  therefore  been 
proposed  by  some  to  withdraw  the  crank 
pin  by  unscrewing  it ;  but  this  mode  in- 
fers the  disturbance  of  both  ends  of  the 
crank  pin,  and  is  so  far  liable  to  some 
objection.  Mr.  Samuel  Sea  ward's  in- 
genious and  beautiful  plan  of  releasing 
the  toe  of  the  crank  pm,  from  its  hous- 
ing in  the  end  of  the  paddle-shaft  crank 
arm„  leaves  the  head  of  the  crank  pin 
firmly  fixed,  and  diminishes  the  amount 
of  objections  to  any  before-contrived  plan 
of  disconnection. 

Acting  upon  the  assumption,  that  it  is 
most  desirable  to  effect  the  disconnection 
at  the  crank  pin,  I  have  contrived  a  plan 
which  effects  the  release  of  the  toe  of 
the  crank  pia  by  the  recession  of  a 
socket  from  it.  This  plan  is  shown  in 
figures  1  and  2,  which  I  will  now  de- 
scribe. Fig  1  (see  front  page)  represents 
a  lateral  view  of  that  arm  of  the  crank 
which  is  next  the  paddle-wheel.  At  the 
end  a,  there  is  a  hole  large  enough  to 
allow  of  sliding  in  it  a  piece  of  round 
iron  of  the  form  shown  in  fig.  2.  At  the 
end  6,  of  this  piece  of  iron,  there  is  a 
sunk  circular  hole,  just  large  enough  to 


receive  the  toe  of  the  crank  pin ;  a  sec- 
tional view  of  this  hole  is  shown  by  the 
dotted  lines  in  fig.  2.  In  the  middle  of 
this  figure  (fig.  2)  is  seen  a  curvilinear 
'groove  having  darkened  circular  parts  at 
each  extremity,  these  darkened  parts  re- 
presenting deepened  circular  holes.  At 
the  end  c,  Rg.  2,  is  an  enlarged  circular 
part  pierced  with  holes  at  equal  distances. 
On  the  top  of  the  crank  (ng.  1),  will  be 
seen  a  screw  marked  d^  the  object  of 
which  is  to  retain  in  a  fixed,  or  in  a 
moving  position  the  circular  block  re- 
presentee! by  fig.  2.  Having  thus  de- 
scribed the  parts  of  figs.  1  and  2,  as  far 
as  is  necessary  for  present  reference,  I 
come  to  explain  the  action  of  the  appa- 
ratus. Fig.  ]  represents  the  block  (fig.  2) 
pressed  out  to  its  full  extent;  and  in 
this  situation  it  must  be  supposed  to 
have  the  toe  of  the  crank  pin  within  it, 
and  the  screw  d  must  be  also  supposed 
to  have  its  lower  part  sunk  in  one  of  the 
darkened  holes  of  the  curved  groove  of 
Rf^.  2.  Now,  by  turning  this  screw, 
until  the  end  shall  be  released  from  this 
hole,  and  yet  not  released  from  the 
curved  groove,  we  leave  the  block,  fig.  2, 
capable  of  turning  nearly  the  length  oi 
the  curved  groove;  ana  upon  turning 
the  block  in  the  direction  of^the  arrow  e, 
by  means  of  a  rod  inserted  in  one  of  the 
holes  of  its  end  c,  it  will  be  forced,  by 
the  end  of  the  screw  d,  to  pass  in  a  heli- 
cal direction;  and  when  the  other  darken- 
ed hole  of  the  curved  groove  comes  to 
be  found  just  under  the  lower  part  of  the 
screw  d;  the  socket,  or  cup  b,  of  the 
block,  will  be  found  to  be  within  the 
crank,  and  the  toe  of  the  crank  pin  to  be 
released.  If  the  screw  d  be  now  turned 
until  its  end  is  firmly  fixed  in  that  dark- 
ened hole  of  the  curve  which  is  un- 
der it,  the  block  (fig.  2),  will  be  firmly 
held,  and  the  paddle-wheel  will  be  per- 
fectly disconnected  ft om  the  engines :  a 
rsverse  operation  will,  of  course,  be  ne- 
cessary to  again  connect  the  engines  and 
wheel. 

Let  us  now  for  a  moment  imagine  that 
there  is  a  better  place  for  the  desired 
disconnection  than  at  the  crank  pin ;  and 
let  this  better  position  be  one  close  to 
the  crank  bearing  f,  of  fig.  1.  Of  course, 
with  such  a  mode,  the  crank  pin  would 
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be  firmly  and  permanently  fixed  at  both 
head  and  toe  as  it  ordinarily  is.  Let  that 
part  of  the  paddle  shaft,  which  is  next 
the  bearing  /,  be  made  thicker  than 
usual  {  at  the  end  of  this  thickened  part 
let  this  part  of  the  shaft  terminate ;  and 
let  there  be  within  this  part  a  circular 
hole.  In  this  hole  it  is  proposed  to  in- 
sert the  inner  end  of  the  shaft,  which 
bears  the  paddle*wheel,  in  order  that 
this  shaft,  when  the  wheel  Is  diseon^i 
nected,  may  find  in  it  a  temporary  bear« 
in^.  Let  there  be  also  two  screws,  g 
and  Ay  passing  through  the  thickened 
part  of  the  sh^t»  and  entering  into  the 
inserted  end  of  the  shaft  i  and  let  there 
be  a  circular  sunken  groove  in  the  in- 
serted end  of  the  paddle-shaft,  baring  at 
tarious  distances  deepened  circular  holes 
to  receive  the  ends  of  the  screws  §  and 
ht  whenever  they  may  be  pressed  into 
these  holes.  Let  us  now  suppose  the 
screws  g  and  h  to  be  housed  in  two  of 
the  dee;)ened  holes  in  the  end  of  the 
paddle-shaft :  in  such  a  case,  both  wheel 
and  engines  will  be  firmly  connected  to- 
gether, and,  whenever  it  may  be  desi- 
rable to  disconnect  the  engines  from  the 
wheel,  it  will  be  merely  necessary  to  turn 
the  screws  g  and  A,  until  their  ends  be 
released  from  the  deepened  holes  of  the 
circular  groove;  and,  when  this  is  ef- 
fected, the  ends  of  the  screws  will  no 
longer  be  in  contact  with  the  inserted 
end  of  the  paddle-shaft,  the  circular 
groove  allowing  the  ends  of  the  screws 
to  be  within  them^and  yet  not  in  contact 
with  the  inserted  paddle-shaft :  and  this 
shaft  under  these  circumstances  will  be 
}ierfectly  free  to  move,  and  be  entirely 
disconnected  from  the  engines.  There 
will  be  no  want  of  stabilitv  for  the  pad- 
dle-shaft ;  because  the  ena  of  this  shaft 
nearest  the  crank  bearing,  will  find  a 
steady  temporary  bearing  in  the  circular 
hole  of  the  thickened  part  next  the  crank 
bearing.  In  this  plan,  there  will  not 
even  be  a  necessitv  for  bringing  two  fit- 
ting parts  to  each  other,  before  a  con- 
nection or  disconnection  can  be  made, 
as  is  absolutely  necessary  in  all  the  plans 
which  have  heretofore  been  proposed ; 
because,  by  having  a  number  of  holes  in 
the  inserted  end  of  the  paddle-shaft,  any 
two  opposite  of  these  holes  will  answer 
equally  well  to  receive  the  ends  of  the 
screws;  but,  after  all,  to  a  certain  degree 
it  will,  and  must  be  necessary  to  bring 
parti  to  eattli  other,  which  will  fit  one  to 
tlMotlMr.  With  a  vi0W  to  aivoid  the  ne- 


cessity for  this,  in  some  measure  difficult 
operation,  when  we  consider  the  circum- 
stances under  which  a  connection  of  the 
paddle-shaft  with  the  engines  has  to  be 
made,  I  have  contrived  the  following 
plan,  which  I  now  describe. 

Fig.  3  represents  a  horizontal  view  of 
this  plan,  with  some  ot  the  parts  re- 
moved for  the  sake  of  avoiding  obscu- 
rity ;  and  fig.  4  represento  also  a  vertical 
sectional  riew  of  the  same  plan.    By  in- 

rtion  of  fig.  3,  it  will  be  seen  that  in 
,  as  in  the  plan  last  described,  the 
crank  pin  is  permanently'  fixed;  and, 
also,  that  the  paddle-shaft  is  thicker  than 
usual  immediately  next  the  crank  bear- 
ing/; and  agun,  also,  that  the  paddle- 
shaft  has  a  temporary  bearing,  when 
disconnected  from  the  engines,  within 
the  hollowed  end  of  the  thickened  part 
of  the  shaft;  the  inserted  end  of  the 
paddle-shaft  being  represented  bv  the 
dotted  lines  I.  From  the  thickened  part 
g  of  the  shaft,  there  protrudes  two 
masses  of  iron,  in  form  like  a  short  crank 
arm ;  one  from  each  side,  and,  of  course, 
one  opposite  to  the  other,  these  parts 
being  marked  h  and  •'.  From  the  extre- 
mities of  these  arms,  and  at  right  angles 
to  them,  project  two  square  olocks  of 
iron,  represented  by^*  and  it,  and  having 
each  a  nole  to  receive  a  screw.  Upon 
the  paddle-shaft,  at  the  part  m,  is  fixed  a 
disc,  with  a  broad  circumference,  in  form 
something  like  a  flattened  drum.  Fig  4, 
represents  most  of  the  parte  of  fig.  3; 
and  also  some  of  the  parts  which  were 
left  out  of  that  figure :  and  in  both  figures 
similar  letters  are  used  to  denote  similar 
parts.  Of  fig.  4,  n  represents  a  sectional 
view  of  the  paddle-shaft ;  m,  a  side  view 
of  the  disc  or  drum ;  k  and  j  the  bent 
ends  of  the  masses  of  iron  protruding 
from  the  thickened  part  of  the  shaft; 
p  pt  two  screws  inserted  in  the  bent 
ends  k  and  j,  these  screws  having  cir- 
cular middle  parts,  and  right  ana  left- 
handed  screws,  next  to  these  middle 
parts,  and  squared  tapering  ends  at  their 
upper  extremities.  By  o  o,  are  denoted 
two  semi-circular  broad  clutching  irons, 
baring  at  their  extremities  holes,  screwed 
so  as  to  receive  the  screws  p  p. 

From  a  riew  of  this  figure  (fig.  4),  it 
it  will  be  seen  that  the  parts  of  the  pad- 
dle-shaft, represented  by  mn,  are  dis- 
connected from  the  other  parte  of  this 
shaft,  these  other  parts  being  represented 
by  kj,  pp,  0  0,  Now,  were  it  desired 
to  connect  all  the  parte  of  thor  paddle- 
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shaft  together,  it  would  merely  be  ne- 
cessary to  turn  the  screws  p  p,  until  the 
irons  o  o,  were  brought  into  extremely 
close  contact  with  the  circumference  of 
the  disc,  or  drum  m ;  which  being  done, 
the  engines  and  wheel  would  be  con- 
nected together;  and,  to  disconnect  these, 
it  would  only  be  necessary  to  turn  the 
screws  p  j?,  in  a  contrary  direction  :  and 
the  connection  and  disconnection  may 
be  made,  in  whatever  accidental  relative 
position  the  crank  and  the  paddle-shaft 
may  be  found.  This  plan  is  the  one  I 
originally  intended  to  send  you ;  but  it 
may  be  considerably  simplified,  by  using 
only  one  clutching  iron ;  and,  also,  by 
using  common  screws;  which  simplifi- 
cations will  be  more  readily  compre- 
hended by  an  understanding  of  the  nest 
plan,  in  which,  with  other  changes,  these 
simplifications  are  made.  Some  of  your 
readers  may  readily  perceive  that  this  plan 
is  merely  a  variation  of  the  clutching  ap- 
paratus, I  proposed  for  the  purpose  of 
shifting  the  paddles  of  my  shifting  and 
reefing  paddle-wheel,  before  described 
in  your  pages. 

Fig.  5  represents  a  doidfly  enlarged 
view  of  the  next  plan,  at  a  part  similar 
to  that  of  which  fig.  4  is  a  view  of  the 
preceding  plan.  In  this  plan  (fig.  5),  we 
suppose  the  paddle-shaft  to  be  thickened 
close  to  the  crank  bearing,  and  the  pad- 
dle-shaft to  find  a  temporary  bearing  in 
a  circular  hole  in  the  thickened  part  of 
the  shaft ;  and,  thus  far,  this  plan  re- 
sembles the  plan  of  figs.  3  and  4 ;  but  in 
this  plan,  we  have  no  protruding  crank- 
like arms;  but  we  have,  instead,  the 
thickened  part  of  the  shaft  semi-circularly 
extended,  beyond  the  part  t,  of  fig.  I ; 
this  semi-circular  part  being  strengthened 
by  two  masses  of  iron,  placed  on  oppo- 
site sides  of,  and  longitudinally  upon, 
the  thickened  part  of  the  shaft.  An  end 
view  of  this  semi-circular  part  is  repre- 
sented by  a,  b,  c,  of  fig.  5 ;  the  ends  of 
the  two  square  masses  of  iron  being 
marked  a  e.  In  these  ends,  a  c,  are  two 
screwed  holes  made  to  receive  the  screws 
dd;  to  which  is  attached  a  semi-circular 
broad  clutching  iron,  marked  e,  provided 
at  its  inner  and  up})ermost  part  with  six 
prismatic  or  tri-angular  teeth.  Thus  far, 
the  parts  described  are  parts  permanently 
fixed  to  the  crank ;  and  we  now  come  to 
describe  the  part  always  fixed  to  the 
paddle-wheel,  of  which  part,  let/ repre- 
sent a  sectional  view.  Upon  the  plain 
surface  of  this  part  of  the  paddle-shaft. 


let  there  be  a  circular  series  of  broad 
prismatic,  or  triangular  teeth,  of  which 
the  ends  only  are  seen  in  this  figure 
(fig.  5),  of  which  figure  a  considerate 
view  will  show  those  parts,  which  are 
always  firmly  fixed  to  the  paddle-wheel, 
to  be  disconnected  from  the  other  parts 
of  the  shaft,  which  are  constantly  fixed 
to  the  crank.  In  order  to  connect  the 
two  portions  of  the  shaft,  it  will  be  ne- 
cessary to  turn  the  screws  d  d,  until 
the  rack  on  the  clutching  iron  e,  be 
brought  into  close  contact  with  some  of 
the  tsethupon  the  surface  of  the  shaft/; 
which,  when  effected,  the  crank  and  the 
shaft/,  and,  consequently,  the  engines 
and  the  wheel  will  be  firmly  connected 
together,  fiy  this  contrivance,  it  is  pos- 
sible to  make  the  desired  connection,  at 
whatever  point  the  wheel  and  engines 
may  be  relatively  to  each  other — in  other 
words,  we  are  not  obliged  to  bring,  one 
constantly  same  part  to  another  con- 
stantly same  part,  before  we  can  connect 
the  wheel  and  engines  together,  as  we 
must  do  whenever  the  connection  is 
made  by  the  crank  pin :  but,  on  the  con- 
trarv,  wherever  we  can  find  teeth  on  the 
shaft  /,  to  correspond  with  the  teeth  on 
the  rack  e,  at  such  points  the  connection 
can  be  made ;  and,  as  we  can  find  these 
teeth  at  all  points  of  the  shaft/,  so  we 
can  make  tne  connection  in  whatever 
situation  the  shaft/  may  be,  as  regards 
the  rack  e;  unless  we  except  the  bare- 
ly possible  case,  in  which  the  apices 
of  the  teeth  of  the  rack  e,  shall  be  found 
opposite  the  apices  of  the  teeth  on  the 
shaft/;  in  such  a  case,  the  turning  of  the 
wheel,  a  hair  s  breadth  either  way,  will 
immediately  obviate  any  impediment.  It 
is  clear  that  commonly  formed  teeth  will 
answer  instead  of  the  prismatic  or  tri- 
angular teeth  which  I  have  adopted ;  bat 
I  prefer  the  tri*angular,  on  account  of 
their  acting  in  the  manner  of  inclined 
planes,  and  gradually  bringing  the  shaft 
/  into  its  desired  position. 

Of  all  the  plans  I  have  now  described, 
I  prefer  the  last ;  because  a  connection 
can  be  made  at  any  time,  by  merdy 
turning  the  screws  dd,tL  turn  or  two,  in 
whatever  position  the  parts  to  be  con- 
nected may  be  relatively  to  each  other, 
and  because  the  shaft,  with  the  entire  ap- 
paratus, is  scarcely  larger  than  it  is  un- 
der ordinary  circumstances,  which  will 
at  once  be  evident  from  an  inspection  of 
fig.  5,  in  which  it  will  be  seen  that  /, 
which  represents  the  paddle-shaft,  is  but 
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aligbtly  amaller  than  the  part  a  b  c, which 
represents  the  size  of  the  disconnecting 
apparatus.  Besides,  no  great  force  is 
necessary  to  bring  the  rack  e  into  pro- 
per contact  with  the  shaft  /;  for.  the 
connection  not  being  necessarily  one  of 
friction,  any  force,  which  would  keep  a 
set  of  keys,  (which  the  prismatic,  or  tri- 
angular teeth  really  are  in  this  case,)  in 
position,  would  be  quite  sufficient. 

In  the  three  last  plans  which  I  have 
described,  it  will  have  been  perceived, 
that  it  is  necessary  to  divide  the  paddle- 
shaft  into  two  parts ;  namely,  one  part 
in  constant  connection  with  the  crank, 
and  the  other  part  in  permanent  connec- 
tion with  the  wheel.  This  division  may, 
with  good  reason,  be  urged  as  an  objec- 
tion against  these  three  plans ;  I  will, 
therefore,  show  how  this  objection  may 
be  removed,  and  the  plans  further  sim- 
plified. 

Let  us  suppose  the  paddle-crank  arm 
to  be  firmly  and  permanently  fixed,  by 
the  crank  pin;  to  toe  engine  crank  arm ; 
and,  at  that  part  of  the  paddle-crank 
arm  which  is  usually  fixed  to  the  paddle- 
shaft,  let  us  suppose  there  to  be  a  cir- 
cular hole,  large  enough  to  receive  the 
inner  end  of  the  paddle-shaft ;  in  which 
hole,  let  the  paddle-shaft  turn  freely, 
when  disconnected  from  the  engine. 
This  shaft,  in  such  a  case,  will  have  its 
inner  bearing  in  its  usual  place ;  that  is, 
on  the  mun  framing  of  the  engine ;  and 
the  paddle  crank  arm  will,  when  dis- 
connected from  the  wheel,  have  its  bear- 
ing on  the  inner  extremity  of  the  paddle- 
shaft.  Suppose  the  boss  of  the  paddle- 
crank  to  be  pierced  with  two  screwed 
holes,  to  receive  screws  like  y  and  A  of 
fig.  1 ;  and  suppose  the  end,  of  the  pad- 
dle-shaft, within  the  hole  of  the  crank, 
to  be  grooved  in  the  manner  of  the  same 
shaft  in  fig.  1 ;  having,  in  this  groove, 
deepened  circular  holes  as  in  that  figure. 
Now,  in  order  to  connect  the  crank  and 
paddle-shaft  together,  it  will  merely  be 
necessary  to  turn  the  paddle-shaft  until 
two  of  the  circular  deepened  holes,  of 
the  groove  of  this  shaft,  be  found  under 
the  screws  g  and  A,  and  then  to  turn 
the  screws  g  and  h  until  both  crank  and 
•haft  be  firmly  connected  together.  By 
turning  the  screws  g  and  il  in  a  con- 
trary direction,  a  disconnection  can,  in 
almost  a  moment  be  made. 

The  third  plan  before  described  (or 
that  delineated  by  figs.  3  and  4),  admits 
of  a  similar  farther  simplification.    The 


357 


blocks  of  iron,  k  and  j  of  these  figures, 
requiring  only  to  be  cast  upon  the  boss 
of  the  paddle-crank;  all  the  other  parts 
of  the  plan  being  placed  in  a  similar 
manner,  in  both  the  originally  described 
and  in  the  now  simplified  plans.  Of 
course,  the  end  of  the  padclle-shaft  is 
supposed  also* to  be  inserted  in  a  hole  in 
the  boss  of  the  paddle- crank. 

The  fourth  plan  before  described,  or 
that  represented  by  fig.  5,  may,  in  like 
manner,  be  simplified  and  amended,  by 
semi-circularly  continuing  the  boss  of  the 
paddle-crank,  and  by  placing,  upon  this 
semi-circular  continuation,  the  clutching 
iron  and  its  rack  ^  with  the  screws  d  d ; 
having  upon  the  paddle-shaft  the  pris- 
matic teeth  of  fig.  5,  and  this  shaft,  of 
course,  also  having  its  end  inserted  in  a 
hole  in  the  centre  of  the  boss  of  the  pad- 
dle-crank, in  which  hole  it  turns  freely 
when  disconnected  from  the  crank.  Un- 
der such  circumstances,  fig.  5  will  re- 
])resent  the  new  plan  equidly  well  with 
the  one  originally  described ;/,  of  course, 
representing  the  paddle-shaft  In  section, 
and  a  6  c  the  semi'Circidar  continuation 
of  the  boss  of  the  paddle- crank  arm. 

And  now.  Sir,  trusting  that  the  fore- 
going plans  will  not  be  found  entirely 
unworthy  of  a  place  in  your  pages,  and 
with  much  respect, 

I  beg  to  subscribe  myself.  Sir,  your 
most  obedient  servant, 

J.  P.  HOLVBROOK. 

April  17, 1841. 
168,  DeTonshiro  Place,  Edgoware  Boad, 


THE   8M0KB   NUI8ANCK. 

Sir, — In  the  923rd  number  of  your  very 
useful  miscellany  is  an  article  on  the 
above  subject,  in  which  the  writer  makes 
some  (whati  cannot  but  term  rather  super- 
cilious) remarks  on  other  writers,  who, 
as  he  observes,  adhere  too  tenaciously  to^ 
and  defend  unreasonably  their  own  pet 
schemes.  I  trust  I  may  escape  enrolment 
in  that  class,  for  the  little  I  contribute  is 
in  the  hope  that  my  endeavours  will  lead 
to  practical  results,  and  that  ultimately 
the  community  will  benefit  thereby. 

In 'No.  9^0  is  an  article  of  mine  on  the 
improvement  in  furnaces,  which  con- 
cluded with  observing,  that  when  the 
plan  was  properly  worked  out,  its  ad- 
vantages would  be  surprising,  as  one 
falling  particularly  within  its  influence, 
is  the  smoke  nuisance,  and  its  cure  in 
the  most  simple  and  eflfectual  manner 
naturally  presents  itself.    The  stream  of 
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air  driven  through  the  furnace  will  ne- 
cessarily carry  the  smoke  in  any  direc- 
tion, or  to  any  point  to  which  it  may  be 
desirable  to  convey  it,  the  common  sewer 
for  instance,  or  through  a  cistern  of 


water,  thereby  rendering  tall  chimneys 
unnecessary,  with  the  enormous  cost  of 
which,  this  simple  plan  will  form  a  sur- 
prising contrast. 

S.  R. 

Ko.  6,  Great  Pulteney-ctreet. 


THB  8CRBW  AND  OTHBR  PR0PBLLBB8  C0NTRA8TBD. 

Fig.  1. 


Fig.  6, 


Sir, — Being  a  constant  reader  of  the 
Mechanics*  Magazine,  I  have  read  the 
observations  of  Mr.  Holebrook  and 
others,  respecting  the  properties  of  Mr. 
Smith's  screw  propeller,  and  having  had 
a  touch  at  a  similar  plan  myself,  I  have 
sent  you  a  correct  sketch  of  my  model, 
with  a  few  remarks  for  publicaUon,  if 
you  think  them  worthy. 

Figs.  1  and  2  are  side  and  back  eleva- 
tions, and  ^g.  3  a  top  view  of  the  paddle- 
wheel,  (omitted  in  i^g.  2  for  distinctness) ; 
the  same  letters  of  reference  apply  to 
each,  and  the  arrows  denote  the  passages 
of  the  lines.  A  A  is  a  twin  boat,  con- 
nected by  two  cross-pieces,  B  B  ;  C  C  are 
brackets  for  a  screw  to  revolve  between ; 
p  is  one  form  of  a  screw ;  £  its  working 
line ;  F  a  wheel  and  axle,  and  G  the  first 
mover,  a  four  ounce  weight,  and  one 


ounce  suspended  by  the  Ime  E  is  an 
exact  counter-balance  of  the  weight  G ; 
H  is  an  upright  frame,  for  the  weight  G 
to  have  a  sufficient  quantity  of  fall ;  f  is 
a  paddle-wheel ;  K  the  shaft ;  L  a  pulley- 
wheel  instead  of  a  crank  ;  M  an  endless 
line ;  N  N  stays  to  paddle.  To  put  the 
paddle  in  motion,  the  wheel  and  axle  F 
must  be  shifted  from  1  to  2,  which  wiU 
bring  the  two  wheels  in  a  line  with  each 
other. 

My  mode  of  working  the  screw,  was 
by  winding  the  line  E  on  the  shaft  of 
the  screw,  until  it  brought  the  weight  G 
up  to  the  axle  of  F;  then  putting  it  in  a 
trough  of  water  and  letting  her  go, 
marking  the  fall  of  the  weight  G,  which, 
of  course,  denoted  the  distance  the  model 
had  made,  and  taking  the  exact  time  the 
weight  was  falling.    For  every  fomi  of 
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screw,  and  I  made  a  very  great  variety, 
1  always  adopted  the  same  plan,  trying 

Pig.  2. 


each  at  different  angles,  and  I  invariably 
found  that  an  angle  of  45,  (otherwise, 
when  they  were  at  ri^ht  angles  with  each 
other,)  alwavs  had  the  advantage;  the 
plan  shown  in  the  drawing  proved  the 
best  of  all  I  tried. 

After  this,  the  paddle-wheel  was  fixed, 
and  J  soon  found  that  for  speed  and 
economy  of  power,  the  screw  was  sadly 
in  the  background ;  and  it  is  very  naturd 
when  such  a  difference  is  found,  that  I 
should  ascertain  the  cause,  to  satisfy  my- 
self for  my  painstaking. 

The  only  loss  of  power  in  the  common 
paddle-wheel  is  the  dip  and  rise  of  the 
float-boards ;  for  instance,  fig.  1  was  at- 
tached to  a  weight  full  i  of  an  oz.  by  a 
line  passinf^  over  a  small  pulley-wheel, 
and  when  m  motion,  it  towed  it  nearly 
over  the  pulley ;  if  instead  of  working  in 
the  water  it  worked  against  a  solid,  half 
an  ounce  would  have  been  raised.  And 
why  is  the  screw  not  able  to  do  this  ? 

Because  half  the  area  of  the  screw  acts 
as  a  retarder  to  the  weight  G,  the  other 
half  to  propel  the  model ;  to  wit,  remove 
the  screw  D,  and  put  fig.  4  in  its  place, 
the  fans  of  which  are  placed  longitudinal 
and  transversely ;  the  weight  would  be 
the  same  time  running  down  as  before. 
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but  the  model  itself  would  not  stir  an 
inch  ;  from  which  I  reckon  that  half  the 
moving  power  of  the  screw  is  completely 
lost.  Another  thing  to  be  considered  is, 
at  what  ])oint  is  the  mean  action  of  the 
screw  to  be  taken  ?  For  my  part  I  con- 
sider it  must  be  taken  at  the  point  X  in 
fig.  5 ;  as  that  part  farthest  from  the  axis 
by  revolving  quick,  would  more  than 
balance  the  otner  part,  providing  the 
blade  was  hung  by  a  joint  at  X.  The 
power  of  lifting  by  the  screw  would 
border  nearer  upon  i,  instead  of  full  i, 
as  lifted  by  the  paddle-wheel. 

Mr.  Phillips  mentions,  at  page  409* 
"That  there  is  practically  scarcely  any 
material  loss  of  power  arising  from  the 
action  of  the  screw.'*  By  what  I  have 
said,  it  will  be  evident  our  opinions  are 
at  variance  upon  this  point. 

If  one  revolution  of  the  screw  reaches 
4  inches,  it  does  not  prove  the  area  of 
tbe  screw  to  be  forced  that  distance 
through  the  water  (see  Mr.  Phillips's 
remark,  page  410,  No.  898),  but  half  the 
area  of  the  screw  may  be  forced  only  half 
the  length  for  each  revolution.  Again, 
at  page  41 1,  he  states,  **  That  the  action 
of  the  screw  is  not  only  direct  but  con- 
stant ; "  if  I  understand  right,  this  means 
the  whole  power  of  the  engines  propels 
the  vessel  without  loss,  barring  tne  slip. 

The  screw,  when  immersed,  has  a 
direct  motion,  and  a  great  many  indirect 
motions ;  to  explain  this,  suppose  ^e.  2 
had  a  screw  fixed  on  each  side,  and  to 
dip  in  the  water  only  as  far  as  the  axle, 
both  screws  light  handed,  and  to  turn 
the  same  way.  Instead  of  going  direct 
only,  it  would  make  lee  way  very  fast ; 
they  might  be  put  crossways,  and  still 
act  the  same,  but  when  completely  under 
water,  the  points  of  counteraction  are  as 
numerous  as  the  points  in  the  compass. 
For  smoothness  of  motion,  nothing  can 
be  more  beautiful  than  the  screw,  and  no 
matter  how  rough  the  water,  the  pres- 
sure is  always  the  same. 

I  remain,  Sir,  respectfuDy,  yours, 
G.  £.  B.  N. 

Wliitechapcl. 


THB    SUPBRIORITY    OF   THB    CORNISH 
STBAM-RNOINB8. 

Sir,— The  superiority  of  the  Cornish 
single-action  pumping  steam-engines, 
seems  to  form  the  present  standing  topic 
of  discussion  among  the  scientifically 
disposed. 
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The  auperioriw  seems  to  be  admitted 
on  all  hands ;  Mr.  Parkes  observes,  in- 
deed, that  he  considers  the  fact  placed 
beyond  question  "  that  the  quantity  of 
action  resultinjir  from  the  steam  admitted 
into  the  cylinder,  is  much  below  the 
force  of  the  resistance  opposed  to  it  and 
overcome ; "  and  that,  *'  he  had  for  some 
time  conjectured  that  a  hidden  and  un- 
suspected cause  influenced  the  perform- 
ance of  the  Cornish  engine."  To  find 
this  hidden  cause  is  now,  therefore,  the 
object  to  be  accomplished,  and  no  incon- 
sinerable  meed  of  pruse  will  be  due  to 
him  who  discovers  this  mysterious  and 
subtle  agent.  Mr.  Parkes  has  been  led 
by  the  result  of  his  investigations  to  be- 
lieve in  the  existence  of  the  percussive 
action  of  steam.  Other  less  gifted  indi- 
viduals, but  who  must  have  "  for  every 
why,  a  wherefore,"  in  attempting  to  ex- 
plain the  phenomena  of  the  Cornish  en- 
gines, have  fled  to  that  "  refuge  for  the 
destitute  "  of  mechanical  tyros,  "the  loss 
of  power  in  the  use  of  the  crank."  With 
this  dogma,  they  at  once  strike  a  balance 
of  account  between  the  single  and  double 
Cornish  engines,  with  infinite  compla- 
cency, and  having  pinned  their  faith 
upon  the  evils  of  the  crank,  they  stick  to 
their  text  famously. 

The  actual  merits  of  the  crank  are  so 
satisfactoril)  disposed  of  in  the  excellent 
article  recently  copied  into  your  pages 
from  the  Encyclopedia  Britannica,  that  I 
cannot  condescend  to  occupy  your  space 
by  anv  farther  attempt  to  discuss  this 
brancQ  of  the  question. 

I  am  induced  to  offer  a  few  remarks 
on  the  superiority  of  the  Cornish  pump- 
ing engines,  because  I  imagine  that  the 
real  element  of  their  superiority  has 
hitherto  been  wholly  overlooked.  There 
c:in  be  no  doubt  that  the  extraordinary 
nursing  bestowed  upon  these  engines  has 
produced  its  full  effect  in  raising  the 
duty ;  and  that  in  the  proportioning  and 
adjusting  all  the  parts,  in  the  manner  of 
supplying  fuel,  in  the  expansion  of  the 
steam,  and  in  clothing  the  cylinder, 
jacket,  and  boilers,  most  of  the  ordinary 
sources  of  loss  have  beenguarded  against; 
but  it  is  almost  universally  held  that  be- 
yond the  economy  arising  from  these 
sources,  some  other  cause  must  still  be 
sought,  before  the  actual  amount  of  duty 
pel  formed  by  these  engines  can  be  satis- 
factorily accounted  for. 

Attention  seems  to  be  mostly  drawn 
to  the  piston  and  condenser,  and  perhaps 


naturally,  under  the  impression  that  in 
the  steam  alone  is  the  required  explana- 
tion to  be  found. 

I  am  not  disposed,  however,  to  seek 
for  the  hidden  agent  in  this  quarter,  and 
with  all  due  respect  I  would  assert  the 
entire  fallacy  of  the  "percussive**  theory 
of  steam. 

It  is  often  said  that  "  truth  lies  in  a 
well,"  and  I  have  great  reason  to  believe 
that  in  this  instance  the  proverb  will  be 
amply  verified  ;  bv  confining  myself  to 
the  farther  end  of  the  beam  at  any  rate  I 
shall  not  be  liable  to  get  into  "hot 
water.*' 

In  his  paper  submitted  to  the  Institu- 
tion of  Civil  Engineers,  Mr.  Parkes 
states,  that  the  "  absolute  resistance  op- 
posed to  the  steam>  consists  of  the  weight 
which  performs  the  return  stroke,  plus 
the  friction  of  the  engine  and  pit-work, 
and  the  elasticity  of  the  unoondensed 
steam ; "  to  which  I  beg  to  add  another 
trifling  item—ihe  column  of  water  raised 
in  the  pump  barrel  by  atmospheric  pres- 
sure, consequent  in  lifting  the  plunger 
and  creating  a  vacuum  therein! 

This  item  of  the  absolute  resistance 
seems  to  have  altogether  escaped  the 
notice  of  Mr.  Parkes,  nor  has  the  omis- 
sion been  pointed  out  by  subsequent 
writers  on  this  question,  and  yet,  I  ap- 
prehend that  the  part  which  this  agent 
occupies  in  the  transaction,  is  of  very 
considerable  moment. 

The  immense  power  developed  by 
fluids  in  motion,  was  particularly  noticed, 
and  first  practically  applied  to  useful 
purposes,  by  Mongol fier,  in  his  *'  Hy- 
draulic Ram,'*  the  peculiar  powers  of 
which  have  continued  to  astonish  all  be- 
holders ;  and  this  machine  is  still  em- 
ployed with  immense  advantage  in  places 
favourably  situated  for  its  adoption. 
Another,  but  different  a])plication  of  the 
same  property  of  fluids,  formed  the  sub- 
ject of  a  patent  recently  granted  to  Mr. 
Walker,  of  Crooked-lane,  King  William- 
street. 

I  need  not  enumerate  proofs  of  the 
force  exerted  by  fluids  in  motion  (palpa- 
bly demonstrated  when  suddenly  stopped) 
as  they  must  be  familiar  to  most  per- 
sons ;  but  I  would  just  refer  to  the  cir- 
cumstance of  pumps,  in  some  instances, 
from  this  cause,  delivering  a  greater 
quantity  of  water  than  is  due  to  the 
size  of  the  barrel  and  length  of  stroke, 
a  paradox  in  many  respects  similar  to  that 
of  the  Cornish  engines. 
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The  water-load  in  the  Huel  Towan 
engine  was  very  accurately  ascertained 
to  M  11  lbs.  per  square  inch  on  the  pis- 
ton, and  Mr.  Parkes  treats  this  as  a 
tmiform  ^  load  throughout  the  stroke—' 
which  it  cannot  possibly  be.  When  the 
steam  is  first  admitted  to  the  cylinder, 
and  the  piston  begins  to  move,  lifting 
the  plunger,  the  vis  inertite  of  a  perpen- 
dicular column  of  water  has  to  be  over- 
come, and  this  is  effectually  accomplished 
by  the  excess  of  the  steam  pressure ;  but 
fluids  once  set  in  motion  acquire  a  de- 
gree of  momentum  in  many  cases  sur- 
passing belief,  and  as  the  steam  pressure 
IS  slowly  diminished,  this  momentum  of 
the  water  comes  in  aid  of  its  decreasing 
powers,  and  the  mass  of  solids  and  fluid 
in  motion,  acts  the  part  of  a  fly-wheel, 
which  having  absorbed  the  excess  of  the 
initial  power  over  the  repistance,  dis- 
charges it  by  degrees  until  the  stroke  is 
completed,  when  the  whole  is  brought 
quietly  and  steadily  to  a  state  of  rest. 

The  error  appears  to  me  to  be  in  treat- 
ing the  water-load  as  a  uniform  quantity. 
Had  its  real  effects  been  as  accurately 
noticed  as  those  of  steam,  I  believe  it 
would  be  found  that  the  great  economy 
of  the  Cornish  engines  depends  in  no 
small  degree  upon  their  speed  having 
been  so  regulated  as  to  use  up,  and  con- 
vert into  an  economising  agent,  the 
whole  of  the  momentum  generated ;  and 
that  calculations  made  upon  this  data 
would  show  that  a  perfect  equilibrium 
of  the  power  employed,  and  work  per- 
formed, takes  place  in  the  Cornish  pump- 
ing, as  well  as  in  every  other  class  of 
steam  engines. 

Without  trespassing  further  on  your 
pages,  allow  me  to  remain. 

Yours,  respectfully, 

Wm.  Baddvlvy. 

89,  Alfred-street,  Kiver-terrace,  Citj-nmd, 
April  89, 1841. 


ON  THE  APPLICATION  AND  USE  OP  AUXILIARY 
STEAM  POWER,  POR  THB  PURPOSE  OP 
SHORTENING  THB  TIME  OCCUPIED  BT 
SAILING  SHIPS  UPON  DISTANT  VOYAGES. — 
BY  SAMUEL  SEAWARD,  ESQ.,  M.  INST.  C.  E. 

[Abstract  of  a  Paper  read  before  the  Institution  of 
Civil  £nnneers.    From  Official  Minutes  of  tho 
Transactions  of  the  Institution.] 
But  few  years  have  elapsed  since  the  pos- 
sibility of  propelling  vessels  by  the  power  of 
steam  was  treated  as  a  chimera ;  and  although 
the  practicability  of  its  application  for  short 
voyages  has  been  sttccessfully  demonstrated 


by  the  numerous  vessels  plying  between  this 
country  and  the  Continent,  it  is  but  of .  very 
recent  date  that  its  employment  for  long  sea 
voyages  has  been  adopted.  The  weight  of 
the  powerful  machinery  and  the  fuel,  and 
the  consequent  loss  of  space  for  cargo,  to- 
gether with  many  other  drcurostances  at- 
tendant on  the  present  construction  of  steam 
vessels,  induced  the  author  (who  received  the 
education  of  a  seaman,  and  has  since  had 
extensive  practice  as  an  engineer)  to  believe 
that  a  more  efficient  mode  of  employing 
steam  power  for  long  sea  voyages  might  be 
adopted. 

Notwithstanding  the  great  improvements 
which  have  taken  place  in  the  construction 
of  steam-vessels,  and  their  machinery,  it 
would  appear  that  the  duration  of  the  voyage 
ought  not  to  exceed  twenty  days,  after  which 
time  a  fresh  supply  of  fuel  becomes  necen  - 
sary :  hence,  steam  has  rarely  been  adopted 
for  very  long  voyages.  The  reason  of  this 
limit  to  the  duration  of  the  voyage  of  a 
steam-vessel,  as  at  present  equipped,  is  that 
an  increase  of  power  does  not  produce  a  cor- 
responding increase  of  speed,  while  the 
weight  of  the  machinery  increases  in  propor- 
tion to  the  power  employed,  and  in  some 
cases  exceeds  it ;  for  instance,  small  engines, 
with  the  water  in  the  boilers,  generally  weigh 
about  one  ton  per  horse  power,  while  in  some 
large  engines  the  ratio  is  nearly  25  cwt  per 
horse  power. 

A  quadruple  increase  of  power  will  not 
produce  double  the  original  velocity  in  a 
steam-ship,  although,  in  theory,  such  is  as- 
sumed to  be  the  case ;  for  as  the  weight  is 
more  than  doubled,  the  immersed  sectional 
area  becomes  greater,  and  a  still  further  in- 
crease of  power  is  necessary.  It  has  been 
shown  by  experience,  that  if  a  vessel  with  a 
given  power  is  propelled  through  the  water 
at  the  late  of  eight  miles  per  hour,  her  speed 
cannot  be  doubled,  even  though  the  power 
be  multiplied  twelve  times,  and  the  entire 
hold  of  the  vessel  occupied  as  an  engine-room. 
The  weight  of  fuel  is  also  in  direct  pro- 
portion to  the  sise  of  the  engines ;  so  that 
taking,  for  example,  two  vessels  of  200  and 
of  400  horses  power  respectively — ^that  of  the 
higher  power  will  have  to  carry  nearly  double 
the  weight  both  of  fuel  and  of  engines,  and 
it  is  still  questionable  whether  the  increased 
force  will  propel  the  one  ship  more  than  I| 
mile  per  hour  faster  than  the  other. 

The  space  occupied  by  the  engines  and 
fuel  in  the  most  valuable  part  of  the  ship,  is 
also  an  important  consideration :  neither  the 
President  nor  British  Queen  steamer,  although 
of  2000  tons  measurement,  is  capable  of 
carrying  more  than  500  tons  of  cargo  when 
the  fuel  is  on  board. 

The  author  then  exsmines  the  question  of 
employing  too  much  power  in  a  steam- ves- 
sel, and  refers  to  the  Liverpool  as  an  instance 
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that  such  ma^  be  the  &ct  It  appears  that 
with  the  original  dimeniiona  of  80  feet  10 
inches  beanii  and  engine  power  of  i50  horses, 
being  a  proportion  of  power  to  tonnage  of 
about  1  to  2|,  the  vessel  was  immersed  4  feet 
beyond  the  oaLcnlated  water  line,  and  a  de- 
cided failore  was  the  natural  consequence ; 
but  when  the  breadth  of  beam  was  increased 
to  87  feet,  augmenting  the  capacity  400  tons, 
and  giving  the  proportion  of  one  horse  power 
to  d|  tons  burthen,  the  perfonnance  of  the 
engine  and  the  speed  of  the  vessel  were  both 
materially  improved. 

The  Gemf  Gravesend  steamer,  145  feet 
long,  by  19  feet  beam,  had  two  engines  of  50 
horses  power  each ;  the  speed  was  insuffi- 
cient, being  only  12|  miles  through  the 
water;  bat  when  the  same  engines  were 
placed  in  the  Rubut  which  was  150  feet  long, 
and  19  feet  9  inches  beam,  the  velocity  of 
the  latter  vessel  was  18^  miles  per  hour.  A 
pair  of  engines  of  45  horses  power  each  were 
then  placed  in  the  (Teni,  without  altering  the 
vessel,  and  in  consequence  of  the  diminished 
weight  and  draught  of  water,  her  speed  then 
nearly  equalled  Uiat  of  the  Ruby, 

The  author  does  not  condemn  the  applica- 
tion of  considerable  power  for  vessels,  pro- 
vided it  can  be  employed  without  materutlly 
increasing  the  weight  and  the  area  of  the 
immersed  midship  section.  It  appears  that 
the  length  of  a  steam  voyage,  to  be  profitable, 
is  at  present  limited  to  20  days  for  the  largest 
class  of  steamers;  that  we  have  about  80 
others  which  can  approach  12  days,  while 
the  majority  cannot  employ  steam  beyond  8 
days  successively,  without  a  fresh  supply  of 
fuel.  It  is  evident,  therefore,  that  more 
efficient  means  must  be  adopted  for  the  gene- 
ral wants  of  commerce  in  our  extended  in- 
tercourse with  the  East  and  West  Indies,  the 
Pacific,  Mexico,  Brazil,  Australia,  and  all 
the  distant  colonies,  which  now  demand  rapid 
communication  with  England. 

The  author  refers  to  a  pamphlet,  published 
by  him  in  1827,  entitled,  ^*  Observations  on 
the  possibility  of  successfully  employing 
Steam  Power  in  navigating  Ships  between 
this  country  and  the  East  Indies,  by  the 
Cape  of  Gk>od  Hope."  He  therein  proposed 
that  large  square-rigged  ships,  of  1500  to 
1800  tons  measurement,  should  be  fiilly 
equipped  and  constructed,  so  as  to  sail  10 
or  11  miles  per  hour  with  a  £ur  wind ;  that 
thev  should  carry  engines  of  small  power,  to 
assist  the  sails  in  light  winds,  propel  them 
at  a  moderate  speed  during  calms,  work  into 
and  out  of  harbour,  &c,  and  thus  shorten 
those  portions  of  the  voyages  wherein  so 
much  time  was  usually  lost 

To  all  well-built  good-sailing  vessels  of 
400  tons  and  upwards,  **  auxiliary  steam  " 
la  applicable.  A  steam-enguie  of  the  neces- 
sary power  can,  without  inconvenience,  be 
yJaoed  in  such  veaaela,  either  on  or  between 


decks,  so  as  to  propel  a  ship  at  the  rate  of  4 
or  5  nautaoal  nules  per  hour  in  a  calm,  and 
for  this  speed  a  proportion  of  one  horse  power 
to  25  tons  is  amply  sufficient  The  practi- 
cability of  M>plying  this  system  to  East 
Indiamen  and  other  similar  vessels  is  then 
examined  at  length,  and  it  is  shown  that  the 
ordinary  speed  of  these  ships  under  sail  is, 
before  the  wind,  11  to  12  miles  per  hour,  and 
in  a  gale  18  to  14  miles  per  hour,  which  is 
greater  by  two  or  three  miles  per  hour  than 
that  of  any  ordinary  steam- vessel  when  under 
sail,  on  aocount  of  the  latter  being  impeded 
by  the  wheels  trailing  in  the  water,  and  the 
slightness  of  their  masts,  spars,  and  rigging. 
The  auxiliary  steam  power  might,  therefore, 
be  efficiently  applied,  either  by  using  it 
alone,  or  in  coiyunction  with  the  sails,  so  as 
to  keep  up  a  uniform  speed,  by  which  a 
great  saving  of  time  could  be  effected  in  a 
long  voyage. 

The  conditions  of  sailing  and  steaming 
voyages  to  India,  with  the  influence  of  the 
trade-winds,  are  then  examined,  and  the 
author  proceeds  to  detail  the  experiments 
made  by  him  on  board  the  Vemon,  Indik- 
man,  which  was  the  first  sailing  vessel  that 
actually  made  a  voyage  out  and  home  with 
"auxiliary  steam." 

The  Femon,  built  in  1839,  bv  the  owner, 
Mr.  Green,  was  1006  tons  burthen ;  the  sail- 
ing speed  was  about  12  to  18  miles  per  hour 
in  a  treBh  gale,  and  being  from  her  frigate 
build  well  calculated  for  the  experiment,  it 
was  determined  to  equip  her  with  a  condens- 
ing engine  of  80  horses  power,  placed  mid- 
ships on  the  main  deck,  between  the  fore  and 
main  hatchways ;  the  space  occupied  being 
24  feet  long  by  10  wide.  The  weight  of  the 
machinery  was  25  tons,  and  it  was  so  ar- 
ranged that  the  motion  was  communicated 
direct  from  the  piston  cross-head  by  two 
side  rods  to  the  crank  on  the  paddle-shaft, 
placed  immediately  behind  the  lower  end  of 
the  steam  cylinder,  which  was  horizontaL 
The  wheels  were  14  feet  diameter,  projecting 
5  feet,  and  were  so  constructed  that  the  float 
boards  could  be  raised  to  suit  the  draught  of 
water  of  the  ship ;  or  they  could  be  taken  en- 
tirely away,  if  necessary,  leaving  the  shafts 
projecting  only  18  inches  beyond  the  sides. 
Under  ordinary  circumstances  they  were 
disconnected  {torn  the  engine  by  a  simple 
contrivance,  consisting  of  a  moveable  head, 
attached  to  the  crank  on  the  paddle-shaft, 
by  turning  which,  one  quarter  of  a  circle,  the 
crank  pin  was  liberated,  and  the  wheels  turned 
freely  round.  The  Fernon,  thus  equipped, 
having  on  board  nine  hundred  tons  of  cargo, 
and  sixty  tons  of  coal,  drew  17  feet  of  water. 
In  the  first  trial  the  speed  of  the  vessel,  on- 
der  steam  alone,  was  five  and  three-quarters 
nautical  miles  per  hour,  demonstrating  how 
small  a  power  is  necessary  for  a  moderate 
speed.    She  then-  ataxled  for  Calcatta,  and 
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though  the  piston-rod  broke  thzee  timet 
during  the  roynge,  owing  to  a  defect  in  one 
of  the  pftddie  shaft  bearings,  the  passage  was 
satisikotory.  The  details  are  given  minutely, 
as  are  also  those  of  the  homeward  yoyage, 
which  was  performed  from  Calontta  to  lion- 
don  in  eighty-eight  days,  to  whieh  must  be 
added  seren  days  for  necessary  delay  at  the 
Cape,  making  a  total  of  ninety-fiTO  days, 
which  is  the  shortest  passage  on  record. 
Great  credit  is  giyen  to  Captain  Denny  for 
the  jugdment  witii  which  he  used  the  aun- 
Hary  steam  power,  and  the  course  taken  by 
him,  ly  which  he  was  enabled  to  overcome 
the  dimeullies  incidental  to  a  first  trial  of  so 
important  a  system.  The  success  of  the 
Fernan,  induced  the  immediate  application 
of  engine  power  to  the  JSorl  Hardufkke  In- 
diaman,  and  both  these  vessels  are  now  on 
their  voyage  out  to  Calcutta. 

This  communication  was  aecompanied  by 
drawings  of  the  Vernon  and  the  Earl  Hard- 
wicke,  and  by  a  chart,  on  which  was  laid  down 
the  proposed  daily  course  of  a  steam  ship,  on 
a  voyage  to  and  from  Calcutta,  showing 
where  sails  only  were  necessary,  then  where 
steam  alone,  and  also  when  the  joint  agency 
of  steam  and  wind  would  be  required.  Also, 
the  daily  progress  of  the  MarquU  rfHvmtly 
Indiaman,  of  fourteen  hundred  tons  burthen, 
on  a  voyage  to  India  and  China,  and  home, 
from  the  author's  own  observation,  in  the 
year  1816. 

For  the  purpose  of  demonstrating  the  ra- 
tio of  power  to  velocitjr,  a  Table  was  also 
given  showing  the  velocitieB  of  ships  of  dif- 
ferent tonnage,  having  steam  power  of  va- 
rious ratios,  deduced  from  upwards  of  one 
hundred  experiments  on  large  steam  vessels. 
The  mode  of  disengaging  the  cranks  was  il- 
lustrated bymodeb  Showing  the  gradation, 
frt>m  the  complication  of  the  first  idea,  to  the 
beautiftj  simplicity  of  ^e  present  plan,which 
is  now  employed  on  board  of  the  Oovem- 
ment  war  steamers. 


Mr.  S.  Seaward  explained  the  Table  of 
Velocities  of  steam  ships,  which  accompanied 
his  paper. 

The  top  line  of  figures  represents  the  num- 
ber of  horses  power,  ranging  from  thirty  to 
three  hundred.  The  side  line  gives  the  ton- 
nage of  the  steam  ships,  rising  proffressively 
from  one  hundred  to  twelve  hundred  tons. 
The  inteimediate  spaces  show  the  number  of 
knots  or  nautical  miles,  which  a  ship  of 
given  tonnage,  with  a  certain  power,  will 
travel  through  still  water  per  hour. 

The  tonnage  is  calculated  by  the  old  rule 
(13  Oeofge  III.  cap.  74):  *'  From  the 
length  subetract  iths  of  the  breadth,  multi- 
ply that  sum  by  the  extreme  breadth  in  the 
widest  part,  and  again  by  |  the  breadth,  di- 
vide the  product  by  94,  and  the  quotient  will 
be  the  tfue  tviuuige." 


The  Table  is  constructed  upon  the  prin- 
ciple, that  each  vessel  of  a  good  modem  form 
will  carry,  at  a  proper  draught,  a  weight 
equal  to  her  measurement  tonni^e,  and  is 
presumed  to  be  loaded  equal  to  her  tonnage, 
either  by  the  weight  of  her  engines,  friel,  or 
cargo,  and  it  terminates  at  tlurteen  knots, 
at  which  speed  the  engines  alone  become  the 
ftiU  load  of  the  ship.  The  mode  of  con- 
structing and  of  using  the  table  was  fully 
describMl,  and  examples  were  given. 

It  was  shown,  that  an  engine  of  thirty 
horses  power  would  propel  a  ship  of  twelve 
hundred  tons  burthen,  at  the  rate  of  4  knots 
per  hour,  while  three  hundred  horses  power 
would  only  propel  the  same  ship  at  the  rate 
of  10(  knots  per  hour.  Hence,  ten  times 
the  power  would  only  produce  about  two  and 
a  half  times  the  speed.  The  principal  points 
in  the  paper  were  more  frilly  dwelt  upon,  and 
in  answer  to  questions  from  some  of  the 
members,  Mr.  seaward  remarked,  that  no 
steamer  in  England  had  ever  been  propelled 
at  more  than  fifteen  geographical  miles  per 
hour,  through  still  water. 

In  some  of  the  Government  mail  packets 
the  engines  and  coals  were  the  ftdl  cargo  of 
(he  vessel.  The  Table  did  not  apply  to  ves- 
sels overladen  with  power,  for  as  the  weight 
increased  in  the  ratio  of  the  power,  so  the 
immersed  sectional  area  was  augmented,  and 
the  lines  of  the  vessel  which  might  be  well 
calculated  for  speed  when  at  a  proper  draught, 
became  lines  of  retardation,  and  the  engines 
did  not  work  up  to  their  proper  speed,  owing 
to  the  depth  to  which  the  paddle  floats  were 
immersed.  For  instance: — ^The  wheels  of 
the  British  Queen  have  been  plunged  between 
6  and  7  feet,  instead  of  4  feet,  which  was  the 
calculated  dip ;  the  engines  at  the  same  time 
diminishing  their  speed  so  much  as  to  reduce 
the  efikctive  power  frt)m  five  hundred  horses 
to  nearly  three  hundred  horses. 

The  only  advantageous  way  in  which  great 
power  could  be  applied,  would  be  by  con- 
triving to  prevent  the  increase  in  the  weight 
of  the  machinery  and  friel,  and  those  engi- 
neers would  be  most  successfril  who  could 
so  apply  the  materials  of  construction,  as  to 
ensure  strength  without  the  usual  corres- 
ponding increase  of  weight 

Mr.  George  Mills,  from  his  experience  as 
a  ship-builder,  at  Glasgow,  was  enabled  to 
confirm  all  that  Mr.  Seaward  had  advanced. 
On  the  Clyde,  the  employment  of  an  excess 
of  power  in  steam  vessels  had  been  carried 
to  the  greatest  extent,  without  producing 
corresponding  advantages,  either  for  speed, 
or  in  a  commercial  point  of  view.  It  would 
appear  that  the  same  error  had  to  a  certain 
degree  been  committed  on  the  Thames,  but 
less  than  on  the  Clyde;  for  on  the  latter 
river  there  were  vessels  with  nearly  double 
the  power,  in  proportion  to  size,  as  com- 
pared with  any  vessel  on  the  former  river. 
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He  believed  tliat  on  the  Thames  no  Tesaels 
had  so  much  as  one  horse  power  for  each 
register  ton,  whereas  on  the  Clyde,  there 
were  steamers  of  seventy  to  eighty  tons  re- 
gister, having  single  engines,  with  cylinders 
of  54-  inches  diameter,  which  was  more  than 
one  hundred  horses  power.  It  would  appear 
that  this  application  of  extra  power  had  only 
obtained  a  very  moderate  speed,  while  the 
great  first  outlay,  with  the  commensurate 
current  expenses,  had  reduced  the  commer- 
cial profit  to  the  lowest  point, — of  this  the 
proprietors  alone  could  give  any  account; 
but  as  to  the  speed  attained,  he  had  seen 
three  steamers  of  identical  tonnage  leave  the 
Broomielaw  at  the  same  time,  their  engines 
being  respectively  of  one  hundred  and  ten, 
eighty,  and  sixty  horses  power;  yet  their 
speed  was  in  the  inverse  ratio  of  their  power : 
the  vessel  with  the  smallest  engine  arrived 
at  Greenock  first,  the  greater  power  second, 
and  the  greatest  last.  These  remarks  were 
only  applicable  to  river  boats.  With  regard 
to  sea- going  vessels,  the  system  had  not  been 
carried  to  so  serious  an  extent,  yet  with  them 
the  average  proportion  was  about  one  horse 
power  to  two  register  tons,  and  some  few 
reached  as  high  as  one  horse  to  one  and  one- 
eighth  of  a  ton. 

As  an  example  of  an  augmentation  of 
power  producing  an  opposite  result  from  that 
wiiich  was  intended,  Mr.  Mills  mentioned 
two  vessels  called  the  Tartar  and  the  Rover, 
built  by  him  and  his  (then)  partner,  Mr. 
Charles  Wood.  They  were  each  of  about 
two  hundred  and  twenty  tons  register,  built 
from  the  same  draught,  and  in  every  respect 
as  similar  as  possible — except  that  the  en- 
gines, which  were  by  the  same  maker,  were 
respectively  of  one  hundred  and  seventy,  and 
one  hundred  and  thirty  horses  power;  yet 
whenever  they  worked  together,  the  one  with 
the  smaller  power  proved  herself  the  faster 
vessel,  either  in  a  calm,  with  the  wind,  or 
even  against  it  The  Achillei,  Liverpool 
steamer,  which  lately  had  an  addition  of 
30  feet  to  her  length,  and  18  inches  to  her 
breadth,  augmenting  the  tonnage  about  one- 
fifth,  had  improved  her  speed  upwards  of  one 
mile  per  hour,  although  she  carried  a  much 
heavier  cargo  than  before. 

He  had  built  a  vessel  of  five  hundred  and 
sixty  tons  register,  with  engines  of  one  hun- 
dred and  thirty  horses  power  on  board — a 
proportion  of  power  to  tonnage  of  one  to  four ; 
the  stowage  for  cargo  was  ample ;  the  ac- 
commodations for  passengers  excellent.  She 
drew  little  water,  and  her  speed  was  much 
greater  than  vessels  of  double  her  power. 
Yet  in  spite  of  all  this,  the  vessel  could  not 
find  a  purchaser,  because  the  power  was  not 
nominallv  large. 

It  would  be  asked — why,  with  these  and 
so  many  similar  instances,  such  a  system 
was  continued  ?    It  was  not  likely  that  the 


engineers  would  complain  of  having  orders 
for  large  engines ;  and  there  were  certain  di- 
mensions prescribed  for  the  vessel,  to  which 
the  ship-builder  was  under  the  necessity  of 
conforming. 

The  chief  cause  of  mischief;  however,  was 
the  fiat  of  the  public  It  was  believed  that 
a  great  power  would  remedy  want  of  speed 
and  all  other  evils,  and  it  was  found  indis- 
pensable for  ensuring  the  confidence  of  tra- 
vellers. Hence,  the  shipowners,  who  depend 
upon  the  public  for  support,  were  obliged, 
against  the  conviction  of  their  experience,  to 
keep  up  the  errors  occasioned  by  ignorance. 

The  President  observed,  that  the  condem- 
nation of  large  power  should  not  be  carried 
too  far,  as  experience  alone  had  produced  the 
increase  of  weight,  strength,  and  power,  of 
the  present  engines,  compared  with  those  of 
the  early  steamers  which  were  built,  instanc- 
ing the  Halifax  PackeU  (Cunard*s),  which, 
with  their  great  power  in  proportion  to  ton- 
nage, had  performed  their  duties  satisfactorily. 

Mr.  Mills  explained  that  the  Halifax 
Packets  were  built  for  the  special  purpose  of 
carrying  the  mails  only,  to  perform  the  voy- 
age in  a  given  time, — about  twelve  days. 
The  engines  were  built  by  Mr.  Robert  Na- 
pier, after  the  model  of  those  of  the  Greai 
fVesteru,  which  used  their  steam  expan- 
sively ;  similar  provisions  had  been  made  in 
the  Halifax  Packets,  but  the  expansion  valves 
were  seldom  used. 

Mr.  Field  agreed  with  the  principal  part  of 
Mr.  Seaward's  paper,  but  he  would  prevent 
an  erroneous  conception  of  the  tenn  ocwr- 
powering  a  steamer.  A  vessel  could  not  have 
too  much  power,  provided  that  power  could 
be  advantageously  applied,  without  causing 
too  deep  an  immersion.  A  good  result  could 
be  produced  only  by  keeping  a  proper  pro- 
portion between  the  machinery,  the  vessel, 
and  the  paddle  wheels,  and  immersing  the 
hull  of  the  steamer  only  as  deep  as  the  true 
lines  of  draught. 

Mr.  Vignoles  observed,  that  in  this  country 
the  reputation  of  engineers  depended  upon 
the  commercial  success  of  the  works  they 
engaged  in.  An  erroneous  public  opinion 
might  have  influence  at  present ;  but  if  the 
engineer  and  ship-builder  would  determine 
to  break  these  trammels,  and  produce  such 
vessels  as  should  force  conviction  upon  the 
public  mind  by  the  speed,  attained,  and  show 
the  proprietors  the  consequent  commercial 
advantage,  the  present  system  would  soon 
be  abandoned. 

Mr.  Parkes  eulogized  Mr.  Seaward*s  can- 
dour in  describing  Sie  errors  in  the  first  con- 
struction of  the  engine  on  board  the  Femon ; 
more  was  frequently  to  be  learned  from 
failures  than  from  successful  efforts,  and  no 
communications  to  the  Institution  would  be 
so  useful  as  those  which  gave  accounts  of 
defective  design  or  construction,  with  the 
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details  of  the  methods  adopted  for  remedying 
the  defects.  He  directed  attention  to  the 
performances  of  the  Great  Wettem  steam 
ship,  which  at  least  equalled  those  of  the 
Halifax  Packets,  without  the  disadvantages 
of  heing  unahle  to  carrv  cargo,  or  of  shipping 
so  much  sea,  when  the  weather  was  fouL 
The  important  feature  of  economy  of  fuel 
on  hoard  the  Great  Westemmight  he  in  part 
attributed  to  the  use  of  steam  expansirely. 
It  was  very  desirable  that  the  institution 
should  possess  very  full  drawings  and  a 


description  of  the  Great  Wetiem,  so  as  to 
labh 


he  enabled  to  compare  them  with  those  of  the 
Halifax  Packets,  which  had  been  promised 
by  Mr.  Oeorge  Mills.  He  would  impress 
upon  manufacturers  of  marine  engines  the 
necessi^  of  adopting  a  correct  and  uniform 
nomenclature  of  the  power  placed  on  board 
steam  vessels.  The  nominal  selling  power 
did  not  accord  with  any  calculation. 

TABLE  showing  the  power  required  to  obtain  various  rates  of  speed  in  a  Steam  Vesssl, 
where  the  total  weight  of  cargo  and  engines  remains  in  all  cases  the  same,  and  in  which, 
with  a  power  of  30  horses,  a  speed  of  5  miles  per  hour  is  obtained ;  the  total  weight 
carried  being  in  all  cases  1000  tons,  and  the  engines  weighing  1  ton  per  horse  power. 


Mr.  Field  believed  the  Table-of  Velocities 
calculated  by  Mr.  Seaward  to  be  very  nearly 
accurate.  The  speed  of  the  Great  WetterUf 
when  loaded  to  her  proper  draught,  had  been 
as  high  as  13|^th  miles  through  still  water. 
There  was  an  error  in  the  alleged  speed  of 
Cunard*s  vessels;  they  reached  Halifax  in 
ten  days,  Boston  in  three  days  more,  and 
then  had  still  one  day's  voyage  to  New  York. 
The  average  duration  of  the  voyages  of  the 
Great  Western,  was  about  fourteen  days  and 
a  half.  If  two  hundred  tons  were  deducted 
f^om  the  tonnage  of  the  Great  Western  for 
cargo  and  the  accommodation  for  the  pas- 
sengers, she  would  then  be  similar  to  the 
Halifax  Packets.  The  engines  of  the  Great 
Western  were  nominally  estimated  at  four 
hundred  horses  power,  and  the  average  con- 
sumption of  fuel  was  twenty-six  tons  every 
twenty-four  hours. 


Wmghtof 
Cargo. 

Weight  and 
Power  in  Tons 

and 
Horse  Power. 

BelaUre  speed. 

Speed  in  MUes 
per  hour. 

970 

80 

5^     . 

5- 

940 

60 

5^g 

6*299 

910 

90 

5>F 

7-211 

880 

120 

6^ 

7-937 

S50 

150 

5yt 

8*549 

820 

180 

6jyW 

9085 

790 

210 

S%T 

9-564 

760 

240 

5yw 

10* 

730 

270 

5  */v 

10-4 

700 

300 

fiimr 

10-772 

670 

330 

5T^TT 
5T^TT 

5T^TT 
5t,TT 

ll-]]9 

640 

360 

11*487 

610 

890 

11-756 

580 

420 

12-050 

650 

450 

12-331 

520 

480 

12-599 

490 

510 

12-856 

460 

540 

13*103 

430 

670 

fii^TT 

13-34 

400 

600 

Sf^TT 

13-572 

370 

630 

«i^irr 

13-794 

840- 

660 

«i!w 

14-01 

310 

690 

«i^»» 

14-219 

280 

720 

5f'w 

14-422 

250 

750 

B^in 

14-62 

220 

780 

^^rn 

14*812 

190 

610 

6^TJ 

15* 

160 

840 

6^^ 

15*182 

130 

870 

5^YJ 

15-3615 

100 

900 

6^^ 

15-535 

70 

930 

5-^X7 

15-706 

40 

960 

drrs 

15-854 

10 

990 

5^w 

16*037 
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During  Uie  diseuiftioii,  Mr.  CuMtt  had 
calculated  the  following  Table,  showing  the 
rates  of  velocity  which  would  be  attained  by 
substituting  engine  power,  with  its  conse- 
quent weight  of  one  ton  per  horse  power,  for 
cargo,  so  as  to  preserve  the  draught  of  watef 
the  same  in  all  oases. 

Mr.  Seaward  remarked,  that  his  Table  of 
power  and  Velocities  was  corroborated  by  Mr. 
Cubitt'»->th«  practical  results  verified  both. 
The  great  difference  between  the  CTtmI 
Western  and  the  Halifkx  Packets  consisted 
in  the  better  adaptation  of  weight  and  power 
to  tonnage^  and  the  more  economical  con^- 
sumption  of  fuel  of  the  former  over  the  latter 
— the  one  carrying  cargo  and  passengers^ 
the  other  only  the  enffinei  and  fttel,  yet  the 
Great  Western  traveled  farther  with  the 
same  quantity  of  fiiel. 

In  answer  to  a  question  relative  to  Ame- 
rican steam  hosts,  he  believed  that  the  build 
of  the  river  steamers  was  very  peculiar : 
some  of  them  had  engines  of  six  hundred 
horses  power  on  board,  yet  they  drew  only 
4  feet  of  water,  whereas  a  sea-going  steamer 
with  that  power  would  draw  at  least  16  &et 
As  far  as  he  could  ascertain,  the  actual  well- 
authenticated  speed  did  not  exceed  fourteen 
and  a  half  geographical  miles  per  hour 
through  still  water.  The  fuel  consumed 
could  not  be  ascertained,  as  it  was  chiefly 
wood,  taken  on  board  at  the  places  of  stop- 
page; there  was  a  great  consumption  of 
steam  at  a  very  high  pressure.  Their  ma- 
chinery was  not  heavy,  and  was  especially 
adapted  to  the  vessels.  Daily  improvements 
were  making  in  the  form  of  vessels  in  Eng- 
land, and  when  high  pressure  steam  and 
light  engines  were  applied  to  vessels  Of  a 
different  form  from  those  at  present  con- 
structed, the  speed  must  be  increased.  Some 
vessels  were  now  building  on  the  Thames  of 
an  extremely  light  construction,  with  tubular 
boilers,  and  the  weight  of  the  machinery 
would  be  only  eleven  cwt  per  horse  power. 


ABSTRACTS  09  SPECIFICATION^  OF    ENGLISH 
PATENTS   RECENTLY    ENROLLED. 

•«•  Patentees  wishing  for  more  full  ab- 
stracts of  their  Specifications  than  the  pre- 
sent regulations  of  the  Registration  Offices 
will  admit  of  our  giving,  are  requested  to 
favour  us  with  the  loan  of  their  Specificaiions 
for  the  purpose. 

Charles  Parker,  op  Darlington, 
Flax-Spinner,  for  improvements  in  looms 
for  weaving  linen  and  other  fabrics,  to  he 
worked  by  hand,  steam,  water,  or  any  other 
motive  power.  Enrolment  Office,  April  22, 
1841. 

These  improvements,  which  are  fourfold, 
relate  to  power  looms.    The  first  is  in  the 


mode  of  giving  off  the  warp,  wUeh  is  eflfeeted 
by  the  following  arrangement: — ^Two  re- 
volving rollers  and  an  intermediate  one  are 
placed  at  the  lower  part  of  the  back  of  the 
loom ;  the  former  are  covered  with  woollen 
oloth)  and  one  of  them  being  connected  with 
the  main  shaft  of  the  loom  drives  the  other 
through  the  medium  of  toothed  gearing  and 
a  smidl  pinion  fixed  between  them,  caunng 
them  both  to  revolve  in  the  same  direetiatL 
The  warp  threads  are  passed  round  these 
rollers,  thenee  over  a  roller  at  the  top  of  the 
loom,  and  are  then  futened  to  the  cloth 
beam  i  by  which  means  the  warp  threads  are 
given  off  in  a  more  steady  and  uniform  man- 
ner than  usual. 

Secondly.  For  taking  up  the  work,  a  worm 
wheel  is  fastened  on  one  end  of  the  cloth- 
beam,  which  is  driven  by  a  worm  on  one 
end  of  a  horiaontal  shaft,  extending  towards 
the  back  of  the  loom,  and  having  at  the  other 
end  two  cog-wheels  turning  loosely  on  the 
shafl ;  alongside  of  each  cog-wheel  a  ratchet- 
wheel  is  fixed  to  the  shaft,  being  turned  by 
a  diek  fturti  the  cog-wheel  when  turned  in 
one  direction,  but  when  turned  in  the  oppo- 
site direction,  the  inclined  rachets  permit  the 
click  to  slide  over  them.  The  cog  wheels 
are  turned  by  means  of  racks  in  two  vertical 
rods  suspended  by  pin-joints  from  horizontal 
levers  at  the  top  of  the  loom ;  the  lower  ends 
of  the  rods  are  forked,  the  forks  receiving 
between  them  a  stud  on  the  sides  of  two 
cams,  which  causes  them  to  rise  or  fall  al- 
ternately. The  falling  of  one  rod  turns  the 
horizontal  shaft  halfway  round,  it  then  rises, 
the  descent  of  the  other  completes  the  revo- 
lution, thus  giving  a  continuous  rotary  mo- 
tion to  the  horizontal  shaft  and  work  beam. 
The  two  horizontal  levers  at  the  top  of  the 
loom  are  hollow,  and  have  each  a  slot  in  their 
under  side  throughout  their  length  ;  a  screw 
is  placed  within,  to  which  a  slow  rotary  mo- 
tion is  given,  and  suspended  from  this  screw 
is  a  weight  which  passes  through  the  slot 
and  hangs  below  the  lever ;  by  the  rotation 
of  the  screw  this  weight  traverses  from  the 
axis  to  the  extreme  end  of  the  lever,  which 
gives  a  continually  increasing  leverage  for 
winding  up  tiie  cloth  beam  as  it  gradually 
increases  in  size. 

The  third  improvement  is  an  ingenious 
contrivance  for  stopping  the  loom  whenever 
the  weft  thread  breaks  or  is  expended ;  for 
this  purpose  the  weft  thread  passes  first  from 
the  bobbin  through  a  ring  in  the  shuttle,  and 
then  through  a  hole  in  the  end  of  a  horizontal 
spring-lever  which  has  a  constant  tendency 
to'  protrude  through  the  side  of  the  shuttle, 
but  is  kept  back  by  the  tension  of  the  weft 
thread  as  long  as  it  remains  whole ;  but  the 
moment  it  breaks  or  fails,  the  lever  being  set 
free  projects  through  the  side  of  the  shuttle, 
and  on  entering  the  shuttle-box  liberates  a 
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n'  ig-leyer  whioh  cauBos  a  forked  zoi  to 
the  driving  band  from  the  fast  to  the 
loose  pulley,  and  thus  stops  the  loom. 

Lastly,  me  following  arranffement  is  de- 
scribed for  changing  the  shuttles  in  Uie  event 
of  a  thread  breaking  or  being  used  up : — the 
shuttle-box  is  composed  of  a  drawer  with 
two  cells,  one  of  which  contains  a  spare 
shuttle  ready  charged;  this  drawer  is  con- 
stantly pulled  in  one  direction,  but  is  pre- 
vented from  moving  by  a  spring  stop ;  on  the 
working  shuttle  entering  its  cell  with  the 
thread  broken  or  expended,  the  horizontal 
lever  which  projects  through  the  side  of  the 
shuttle  strikes  against  one  end  of  a  short 
lever,  the  other  end  of  which  draws  back  the 
spring  and  releases  the  drawer,  which  is  im- 
mediately pulled  forward,  the  charged  shuttle 
taking  the  place  of  that  which  has  been  ren- 
dered hors  de  combat. 

The  claim  is,  1.  To  the  mode  of  combining 
three  rollers  for  giving  off  the  warp  in 
looms. 

2.  To  the  mode  of  taking  up  the  work  or 
fabric  by  self-adjusting  weights  and  levers. 

d.  To  the  mode  of  stopping  a  loom  by 
means  of  apparatus  applied  to  a  shuttle  and 
shuttle-box. 

4.  To  the  mode  of  changing  the  shuttle  by 
means  of  the  apparatus  herein  described. 

Thomas  Clark,  op  Wolverhampton, 
Iron  Founder, /or  certain  improvements  in 
the  construction  rf  locks,  latches,  and  such 
like  fastenings  i  applicable  for  securing  doors, 
gates,  window-shutters,  and  such  like  purposes. 
Enrolment  Office,  April  22,  1841. 

This  invention  consists  in  the  employment 
of  weighty  or  weighted  levers  instead  of 
springs,  to  preserve  the  proper  position  of 
the  bolts  when  locked  or  unlocked.  In  the 
lock  described,  one  tumbler  only  is  employed, 
but  any  number  may  be  used,  or  none,  ac- 
cording to  the  degree  of  security  to  be  pro- 
vided. The  tumbler  turns  on  an  axis  be- 
hind the  key-hole  of  the  lock,  on  which  a 
weight  or  weighted  lever  also  turns,  the  other 
end  extending  towards  the  front  of  the  lock 
and  having  two  studs,  one  on  its  upper  part, 
another  on  its  centre.  The  bolt  has  two 
notches  on  its  upper  edge,  one  longer  than 
the  other,  and  divided  by  a  small  projection ; 
there  are  also  two  openings  in  the  middle  of 
the  bolt  communicating  with  each  other  by  a 
slot  The  lowest  stud  on  the  weighted  lever 
takes  into  these  openings,  while  the  upper 
stud  takes  into  the  top  notches,  both  the 
studs  being  in  the  notches,  and  openings  to- 
wards the  front  of  the  lock  when  it  is  un- 
locked. On  inserting  the  key  and  turning  it 
half  round,  it  raises  the  tumbler  and  weight- 
ed lever,  allowing  the  studs  to  pass  the  pro- 
jections as  in  the  usual  Barron  locks.  The 
latch-bolt  is  fastened  to  the  lighter  end  of  a 
weighted  lever,  suspended  from  a  suitable 


axis  at  the  upper  part  of  the  lock ;  on  taming 
the  handle,  two  small  levers  lift  the  heavy 
end  of  the  lever,  and  draw  back  the  lighter 
end  of  the  latch-bolt  which  is  fastened  to  it 

The  claim  is  to  the  substitution  of  weights 
or  weighted  levers  for  springs,  in  the  con- 
struction of  locks,  latches  and  other  fasten* 
ings,  in  the  manner  herein  described. 

Richard  Edmunds,  of  Banbury,  Ox- 
ford, Gentleman, /or  certain  improifements 
in  macMues  or  apparatus  for  preparing  and 
drilling  land,  and  for  depositing  seeds  and 
manure  thei  ein.  Petty  Bag  Offioe,  April  22, 
1841. 

The  machine  for  preparing  land  consists 
of  a  horizontal  bar,  extending  across  it,  and 
carrying  the  two  running  wheels  ;  along  this 
bar  a  number  of  foiked  levers  are  hinged, 
the  lower  ends  of  which  carry  the  angular- 
edged  pressing  rollers ;  each  of  the  levers  is 
also  furnished  with  a  scraper  for  removing 
the  earth  from  the  rollers.  By  means  of  this 
construction  the  rollers  accommodate  them- 
selves to  the  inequalities  of  the  ground,  in- 
dependently of  each  other.  These  rollers 
may  be  weighted  as  required,  mud  form  a 
series  of  angular  grooves  or  furrows  in  tlie 

ground,  for  the  reception  of  seeds,  manure, 
c. 

In  order  simultaneously  to  regulate  the 
escape  of  seed  from  all  the  apertures  in  drill- 
ing machines,  the  lower  part  of  the  hopper 
is  pierced  with  a  number  of  holes  for  the 
passage  of  the  seeds,  and  in  front  of  these 
apertures  a  long  plate  slides  in  grooves,  ha v- 
ing  a  corresponding  number  of  openings  in 
it;  by  shifting  this  bar  backward  or  for- 
ward, the  apertures  are  enlarged  or  con- 
tracted, and  the  escape  of  the  seeds  iucreased 
or  diminished. 

In  order  to  propel  and  guide  hand  drilling 
machines,  two  rods  are  employed,  one  being 
attached  at  one  end  to  the  machine  just  be- 
hind the  wheels  at  right  angles  to  tlie  axle, 
and  the  other  is  attached  at  one  end  to  tho 
machine,  and  at  the  other  end  to  the  first 
rod  at  an  angl^  of  45^  By  this  arrangement, 
the  workman  who  guides  and  propels  the 
drill  bv  means  of  a  handle  attadied  to  the 
end  of  the  first  rod,  has  only  to  keep  tho 
wheel  that  is  before  him  in  the  furrow. 

The  following  improved  construction  of 
drilling  machine  is  next  described:  —  The 
hopper  is  pierced  with  a  number  of  holes, 
through  which  the  seeds  are  received  on  a 
notched  wheel;  by  this  wheel  it  is  gradually 
poured  through  funnels  into  the  angular 
grooves  in  the  ground  formed  by  the  angular 
rollers  first  described.  The  supply  is  regu- 
lated by  a  sliding  plate,  in  Uie  manner, 
already  described. 

The  claim  is,  1.  To  a  machine  for  pressing 
and  preparing  land  for  sowing  com,  grain, 
seeds,  or  manure,  in  which  a  number  of 
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pressing  rollers  are  employed,  each  roller 
being  mounted  on  a  separate  axle,  so  tliat 
they  may  yield  to  any  inequality  in  the  sur- 
face of  the  gpround. 

2.  To  the  use  of  a  long  bar  or  plate  for 
the  purpose  of  simultaneously  regfulating  the 
escape  of  grain  in  drilling  machines,  from  all 
the  apertures,  and  the  mode  of  propelling 
and  guiding  the  machines. 

3.  To  the  improved  construction  of  drill- 
ing machines  herein  described,  and  the  man- 
ner of  regulating  the  supply  of  grain  through 
all  the  apertures  simultaneously. 


RECENT   AMERICAN   PATENTS. 

[From  Dr.  Jones's  LUt  in  the  Journal  of  the 

Franklin  Institute,  for  January,  1841.] 

For  CoupLiNa  two  or  more  Ploughs, 

TO  BE  WORKED  BY  ONE  TEAM  ;  Joteph  Cord^ 

Painsviile,  and  Oranditon  Newell,  Mentor^ 
Geauga  county,  Ohio,  November  9. — *'The 
nature  of  our  inyention  consists  fn  attaching 
to  the  draught  end  of  the  plough  beam,  a 
coupling  case  of  such  length  as  is  desired, 
according  to  the  number,  of  ploughs  to  be 
worked  at  once,  and  so  constructed  as  that 
each  plough  shall  run  truly,  steadily,  and  at 
any  g^ven  distance  from  its  fellow.*' 

The  claim  is  to  "  the  mode  of  drawing  one, 
and  of  coupling  two  or  more  ploughs  to- 
gether, by  means  of  the  case,  stirrups,  and 
bolts,  as  described." 

For  Machinery  for  Manufacturing 
Long  Cordage  ;  William  £.  Meginnit,  city 
tf  Philadelphia,  November  9.—"  The  nature 
of  my  invention  consists  in  a  machine  for 
manufacturing  cordage  by  confining  the 
strand,  or  tope,  firmly  in  the  end  of  the 
horizontal  spindle  that  imparts  the  twist, 
and  after  twisting  the  rope,  or  a  component 
part  thereof,  the  length  of  the  rope  wajk, 
the  rope  is  loosened  at  the  outer  end  of  the 
spindle,  and  the  operation  of  twisting  is  re- 
peated. By  this  arrangement,  ropes  of  great 
length,  many  times  the  length  of  the  rope 
walk,  can  be  manufactured,  and  thus  avoid 
splicing." 

The  claim  is  to  "  the  making  the  head  of 
the  spindle  in  two  parts,  which  can  be  sepa- 
rated for  the  purpose  of  putting  in  and  tak- 
ing out  the  rope,  &c,  or  scarped  out  for  the 
same  purpose,  as  described." 

For  a  Straw  Cutter  ;  WiUiam  A,  Staples, 
Lynchburg,  Campbell  county,  Virginia,  No- 
vember 10. — In  this  machine  there  are  two 
knives,  or  cutters,  placed  upon  the  end  of  a 
horizontal  shaft,  which  is  made  to  revolve 
alongside  the  feeding  trough  containing  the 
straw.  These  knives  revolve  between  double 
rims  or  circular  plates  of  metal  which  are 


sustained  at  a  sufficient  distance  apart  for 
that  purpose.  The  claim  is  to  "  the  em- 
ployment of  the  double  rims,  between  which 
the  ends  of  the  knife,  or  knives,  are  received 
and  revolve,  said  rims  being  furnished  with 
cross-bars,  which  o^ezate  as  stationary,  or 
bed  shears,  sustaimng  the  straw  on  each 
side  as  it  is  cut  by  the  knife." 

For  Machinery  for  Boring  the  Posts 
and  Tenoning  the  Rails  for  Fences; 
William  H,  Shay,  city  rf  New  York,  November 
25.— "For  boring  the  poste  I  use  two  or 
more  augers  placed  side  by  side,  and  geared 
together  so  th&t  by  communicating  motion 
to  one  of  them  the  whole  will  be  made  to  re- 
volve. The  parts  to  be  bored  are  held  by 
means  of  what  I  denominate  calliper  leaves, 
which  are  sustained  upon  a  sli^ng  carriage 
upon  which  the  post  can  be  fed  up  to  the 
augers.  The  tenoning  apparatus  consiste  of 
cutters  placed  upon  a  revolving  wheel,  which 
I  denominate  the  rotary  cutter,  or  tenoning 
wheel.  Said  wheel  having  a  double  rim, 
each  of  which  is  furnished  with  a  cutter,  or 
cutters,  that  sharpen,  or  tenon,  the  rails,  re- 
ducing them  all  to  the  same  thickness  at  the 
ends." 

The  claim  made  is  to  "  the  combination 
and  employment  in  such  a  machine,  of  the 
calliper  leaves  for  holding  the  poste  whilst 
they  are  being  bored ;  by  means  of  which  the 
range  of  mortices  will  all  be  in  a  direct  line, 
and  through  the  middle  of  the  stufl^  notwith- 
standing any  twist,  or  other  irregularity, 
which  there  may  be  in  it." 


NOTBS  and  notices. 

OompotHionfor  JZoq^jt.— ^ir, — ^The  following  eotn- 
position  was  employed  for  the  roof  of  a  mill  at 
wickham,  Hants,  twenty  years  ago,  and  is  now  as 
^ood  as  ever ;  the  roof  u  flat,  having  a  run  of  one 
inch  to  the  foot  from  the  centre,  of  win  boards,  to 
which  was  nailed  one  course  of  common  sheathing 
paper.  To  eight  gallons  of  common  tar  was  added 
three  gallons  of  roman  cement,  five  pounds  of  resin, 
and  three  pounds  of  tallow ;  these  ingredients  were 
boiled  and  well  stirred  so  as  thorougnlv  to  incorpo- 
rate them,  and  payed  on  to  the  roof  hot  with  a 
brush,  spreadinglt  as  evenly  as  possible.  Before 
It  got  cold  it  was  sprinkled  with  sifted  sand.  When 
the  first  coat  was  cold,  a  second  was  applied,  and 
sanded  as  before.  A  single  coat  of  common,  or  coal 
tar,  about  once  in  five  or  six  years,  is  suiBcient  to 
preserve  it  indefinitely.  I  am,  Sir,  your  obedient 
servant,  A.  Subscriber. 

Putting  Archet  into  Old  ^ottt.— Sir,— Your  cor- 
respondent, Mr.  John  Combes,  architect,  whoae 
communication  appears  in  No.  920,  is  perhaps  not 
aware  that  the  mode  he  describes  of  putting  arches 
into  old  walls,  has  occasionally  been  made  use  of  by 
others ;  and  oue  instance,  to  which  he  and  your 
readers  may  be  referred,  is  in  the  front  of  the  brew- 
house,  in  Barl-street,  8ev«n-dlals ;  an  arch  tiiere  so 
inserted  was  made  in  the  year  18S5.  I  am.  Sir, 
yours,  obediently,  A  Sudscbibbb. 


LONDON :  Edited.  Printed  and  Published  by  J.  C.  Robertson,  at  the  Mechanics'  Magaxine  Office. 
No,  186,  Fleet-street.— Sold  by  W.  and  A.  Oalignani.  Eue  Vlvienne,  PmIs  : 
Machin and  Co., Dublin;  and  W, Campbdland Co., Hamburgh. 

Digitized  by  CjOOQIC 


MUSEUM,  REGISTER,  JOURNAL,  AND  GAZETTE. 

No.  927.]  SATURDAY,  MAY  15,  1841.  [Price  ScL 

ndlijti,  Pnni*4  mmI  P«bltoi«d  b^  J.  C.  fUbwiMo,  No.  160,  PUtt-tlrMl. 


HICK'S  PATENT  GOVERNOR  FOR  STEAM-ENGINES  AND 
WATER  WHEELS. 


Fig  3. 


VOL    XXXIV. 


Digitized  by  VjOOQIC 


370 


IHPROVID   OOTBRNOR  TOR   8TBAM   BNOIKB8,  WATBR  WHBBLSj 
MACHINBRY.      BY   MR.   BBNJAMIN   HICK.  JUN. 


AND   OTdBB 


The  object  and  advantages  to  be  at- 
tained by  the  *' Improved  Governor" 
will  be  most  easily  understood  by  a  brief 
reference  to  the  principle  and  construc- 
tion of  the  one  at  present  in  general  use. 

llie  principle  of  the  ordinary  Governor 
is  that  of  a  double  pendulum,  in  which 
the  period  of  revolution  is  determined  by 
the  length  of  the  pendulum,  on  the  ver- 
tical height  to  the  point  of  suspension, 
from  the  plane  in  which  the  balls  revolve. 
When  the  speed  of  the  engine  is  in- 
creased beyond  its  ordinary  rate,  the 
governor  partakes  of  that  increase,  and 
the  balls  fly  out  farther  by  their  centri- 
fugal force,  and  in  so  doing  diminish  the 
supply  of  steam  to  the  engine ;  the  re- 
verse is  the  case  when  the  speed  of  the 
engine  is  reduced,  and  the  governor  balls 
collapsing  open  the  throttle  valve  wider. 

This  mode  of  action  is  found  to  be 
practically  imperfect  in  regulating  the 
admission  of  steam  to  engines  under 
different  amounts  of  load  ?  in  as  much  as 
with  every  change  of  load,  the  balls  must 
revolve  in  a  different  plane,  requiring  a 
speed  corresponding  to  the  difterence  in 
the  vertical  length  of  the  pendulum. 

Mr.  Farey,  in  his  "History  of  the 
Steam  Engine"  fully  illustrates  this  ac- 
tion, where  he  says — "  a  different  quan- 
tity of  steam  will  be  required  for  every 
permanent  change  of  resistance,  but  the 
governor  can  make  no  change  in  the 
opening  of  the  throttle  valve,  except  in 
consequence  of  a  change  of  velocity  in 
the  engine,  and  that  ought  to  be  avoided 
by  adjusting  the  connection  between  the 
governor  and  the  throttle  valve,  accord- 
ing to  every  permanent  change  of  re- 
sistance. 

So  that,  although  the  present  governor 
serves  to  correct  trifling  fluctuations  of 
load,  it  is  found  practically  necessary  to 
regulate  the  supply  of  steam  by  an  alte- 
ration in  the  length  of  the  rods  which 
connect  the  governor  to  the  throttle 
valve,  whenever  a  permanent  increase  or 
decrease  of  work  takes  place,  and  to  this 
•defect  in  principle  is  attributable  also  the 
oscillating  or  irregular  motion  of  the 
^governor  before  any  variation  in  speed  is 
•corrected. 

Serious  objections  attend  the  applica- 
tion of  the  present  governor  in  the  regu- 
lation of  large  engines  employed  for  the 


purposes  of  spinning,  weaving,  &c.  In 
such  cases  it  is  usual  to  adjust  the  speed 
and  position  of  the  governor  at  the  'pe* 
riod  when  the  engine  is  driving  its  whole 
work  when  the  throttle  valve  requires  to 
be  nearly  wide  open ;  but,  owing  to  the 
limited  space  through  which  the  present 
governor  can  be  made  to  move,  it  is  in- 
capable of  closing  the  throttle  valve  en- 
tirely, even  when  the  balls  have  been 
expanded  by  a  greatly  increased  speed 
to  their  utmost  extent,  conseouently  an 
engine  being  suddenly  relievea  from  its 
load  is  altogether  uncontrolled  by  the 
governor,  and  proceeds  to  revolve  or  run 
away  at  an  increased  and  increasing  ve- 
locity, thereby  producing  in  many  in- 
stances serious  effects. 

The  "Improved  Governor*'  entirely 
obviates  these  defects,  being  capable  of 
regulating  the  speed  of  an  engine  under 
any  variation  of  toad,  and  it  will  be  easily 
understood  by  a  reference  to  the  accom- 
panying engraving. 

Figure  1  (see  front  page)  represents  an 
elevation,  which  is  perhaps  the  most 
suitable  arrangement  of  the  apparatus  as 
applicable  to  steam  engines. 

It  consists  of  an  upright  spindle,  sup- 
ported in  suitable  bearings  in  a  cast  iron 
standard,  placed  as  usual  over  the  crank 
shaft  of  the  steam  engine,  upon  which  is 
keyed  the  bevel  wheel,  driving  a  pinion 
on  the  foot  of  the  upright  shaft,whereby 
rotary  motion  is  given  to  it.  'fhe  upper 
part  of  this  spindle  is  formed  or  cut  into 
a  quick  threaded  screw  or  worm,  having 
a  square,  round,  or  angular  thread,  form- 
ed at  about  the  angle  of  45^,  and  upon, 
or  around  which  is  a  bush  or  nut,  having 
a  corresponding  internal  screw,  fitting 
and  moving  easily  upon  the  screw  of  the 
spindle. 

This  bush,  which  may  be  formed  of 
any  ornamental  figure  on  the  outside, 
has  attached  to  it  two  or  more  projecting 
arms,  furnished  with  vanes,  leaves,  or 
plates ;  these  vanes  are  so  fitted  upon 
the  arms  that  they  may  be  moved  nearer 
to  or  farther  from  the  spindle,  and  then 
secured  by  means  of  the  wrought  iron 
straps  and  screws ;  these  straps  will  also 
allow  the  plates  or  vanes  to  be  turned 
upon  the  arms  into  an  oblique  direction 
as  shown  in  fig.  2,  in  order  to  decrease 
the  atmospheric  resistance.    The  bush 
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paratua  ia  made  by  formiiiff  the  aerew 
upon  the  lower  end  of  the  Bundle, which 
ia  made  to  revolve  by  meana  of  two 
ffiooved  roUera  or  wheda,  between,  and 
u  fl^eer  with  which  it  is  placed^  one  being 
keyed  on  the  crank  shaft,  and  the  other 
revolving  freely  npon  a  aeparate  azia. 
In  proportion  to  the  apeed  at  which  theae 
ft^llera  revolve,  the  apindle  and  aerew» 
with  ita  block  and  vanea,  will  riae  and 
fall  aa  previonaly  deacribed. 


IMPAOTSD  GOyBBKOA  POB  aTSAlf-ilTGIKia  AVD  WAfMB-M^BBBLa. 

or  block  ia  connected  to  the  throttle  valve 
by  meana  of  a  link,  awivel  joint,  levers 
and  roda,  in  the  ordinary  manner,  or  by 
anv  other  convenient  means. 

Now,  it  will  be  aeen  Irom  the  above 
deacription,  that  when  the  apindle  ia 
driven  in  the  direction  tending  to  raise 
the  buah,  the  bush  with  ita  vanea  will  be 
carried  round  with  it,  and  at  the  aame 
velocity  until  and  aa  long  as  the  reaiat- 
ance  of  the  atmoaphere  againatthe  vanea 
coireaponda  with  the  gravitating  power 
of  the  buah  and  ita  mountinga;  but  when 
the  velocity  of  the  apindle  ia  increaaed 
beyond  that  point,  (by  the  overrunning 
of  the  crank  abaft  of  the  engine  or  other* 
wiae,)  the  atmoapheric  reaistance  against 
the  vanea  will  exceed  the  gravitating 
power  of  the  buah  and  ita  mountinga, 
and  cauae  them  to  aacend  upon  the 
acrewed  ap'mdle,  and  thua  by  meana  of 
ita  connection  with  the  throttle  valve, 
will  diminish  the  aupply  of  ateam  to  the 
engine,  and  thereby  regulate  or  govern 
ita  apeed  or  rotary  motion  accordingly. 

If,  on  the  other  hand,  the  velocity  of 
the  apindle  ia  reduced  below  that  re- 
quirea  by  the  reaiatance  of  the  vanea 
to  overcome  the  gravitating  tendency  of 
the  buah,  the  buah  will  tnen  deacend 

upon  the  acrewed  apindle,  and  by  ope- 
rating upon  the  throttle  vaJve  increaae 

the  paaaage  for  the  aupply  of  ateam. 
Since  £erefore  the  reaiatance  of  the 

atmosphere  to  the  vanea  ia  nearly  uni- 
form, and  their  velocity  through  it  de» 

termined  by  a  given  weight  in  the  screw* 

ed  buah  and  ita  mountinga,  any  addition 

or  dimunition  therein  wiU  require  an  in- 
creaaed or  diminiahed  velocity  in  the 

apindle,  and  neceaaarily  effect  a  corres- 

pond'mg  permanent  change  in  the  speed 

of  the  engine,  and  by  meana  of  an  ad- 

juatable  weight  on  that  arm  of  the  lever 

to  which  the  vertical  rod  from  the  buah 

ia  atteched,  thia  object  ia  fully  attained 

at  d|eaaure. 
This  apparatua  may  be  modified  to 

auit  different  aituatione;   for  instance, 

the  upper  part  of  the  apindle  may  be 

made  hollow  and  formed  into  the  buah, 

and  the  revolving  vanea  attached  to  a 

ball,  or  block,  fixed  on  the  upper  part  of 

the  screw,  while  the  lower  pot  works 

freelvin  the  internal  threada  of  the  hollow 

spindle,  ihna  merely  reveraing  the  poai- 

tion  of  the  revolving  screw,  and  its  nut 

or  bosh,  aa  ahora  in  fig.  3.  p^m  ^^  description,  the  principle  of 

Another  modification  of  the  aame  ap*     ^j^^  «  Improved  Governor*'  will  be  un- 
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derfitood,  its  action  dependiog  upon  the 
uniform  resistance  of  the  atmospnere  (or 
other  fluid  of  uniform  density,)  to  the 
revolving  vane  or  vanes,  and  an  uniform 
gravitating  power  reciprocally  operating 
with  every  increased  or  diminished  speed 
of  the  shaft  by  which  the  vanes  are 
driven,  so  as,  thereby,  to  adjust  or  re- 
gulate the  speed  of  the  engine,  or  other 
moving  power  with  which  it  is  con- 
nected. 

The  principle  of  action  is  more  fully 
shown  by  a  reference  to  the  accompan3ring 
figure,  which  is  another  modification  of 
the  "  Improved  Governor/'  as  applicable 
to  situations  where  the  crank  shaft  is 
elevated,  or  as  in  a  marine  or  boat  en- 
gine ;  in  this  case  the  vanes  are  put  in 
motion  by  an  endless  band  or  belt,  upon 
which  the  gravitating  weight  is  suspend- 
ed. At  the  calculated  speed  of  the  en- 
gine, the  preponderating  weight  which 
forms  the  gravitating  power  is  sufficient 
to  drive  round  the  resisting  vanes  at  a 
certain  velocity,  exactly  corresponding 
with  the  speed  of  the  engine. 

Any  increase  in  that  speed,  instead  of 
acceleiating  the  speed  of  the  vanes,  raises 
the  weight,  and  diminishes  the  supply  of 
steam  to  the  engine,  and  any  diminution 
in  that  speed,  allows  the  weight  to  de- 
scend and  increases  the  supply  of  steam 
in  a  corresponding  proportion. 

In  some  cases,  the  resisting  medium 
may  be  water  or  mercury,  where  the  si- 
tuation renders  such  an  application  more 
suitable,  and  then  the  oblique  vane  is 
immersed  in  the  fluid,  in  which  it  re- 
volves, and  rises  or  falls  in  proportion 
to  its  velocity,  operating  as  before  de- 
scribed upon  the  throttle  valve  of  the 
engine,  or  other  motive  power  of  the  en- 
gine or  machine,  whose  speed  is  to  be 
regulated. 

In  its  practical  application,  it  will  be 
seen  that  the  *'  Improved  Governor"  can 
be  placed  in  any  situation  where  the 
common  pendulum  governor  is  at  work, 
and  in  man^  cases  without  even  remov- 
ing the  ordmary  standard  or  support. 

It  is  caf)able  of  very  extended  motion, 
being  unlimited  in  the  space  through 
which  it  may  be  required  to  move,  in 
order  to  open  and  shut  the  throttle  valve 
of  a  steam  engine,  shuttle  of  a  water 
wheel,  or  regulate  the  motion  of  any 
other  Machine  to  which  it  is  attached. 

The  speed  of  an  engine  to  which  it  is 
applied,  can  be  varied  and  determined  at 


pleasure,  since  a  change  of  speed  to  any 
extent  may  be  effected  by  simply  in- 
creasing or  decreasing  the  gravitadng 
power. 

This  governor  may  be  had,  or  further 
information  respecting  it,  on  application 
to  Messrs.  Benjamin  Hick  and  Son,  engi- 
neers, Bolton. 

Bolton.  Apnl  13, 1841. 
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[Continued    trom  pag«  397.] 

The  Holyhead  Road, 

The  Menai  and  Conway  Suspension 
Bridges  formed  only  a  part  of  the  works 
on  a  line  of  road  which  altogether  pre- 
sented the  most  striking  proofs  of  Tel- 
ford's skill  in  nearly  every  branch  of  his 
profession, — and  which  at  length  exhi- 
bited so  high  a  degree  of  perfection  in 
all  its  details,  that  it  came  to  be  con- 
sidered "  the  best  thoroughfare  on  the 
surface  of  the  globe/'— This  was  the 
Holyhead  Road. 

Up  to  the  year  181 5  this  road,  aldiough 
very  much  frequented,  remained  In  a 
wretchedly  imperfect  state;  nor  were  the 
other  arrangements  for  communication 
between  England  and  Ireland  in  a  more 
forward  condition.  The  sailing  packets 
of  that  day  were  often  beating  about  for 
several  days  on  the  short  passage  of 
twenty  leagues  between  Dublin  and 
Holyhead,  and  then  the  passengers  were 
landed  on  a  mass  of  rugged  rocks  on  the 
Welsh  side,  and  then,  after  travelling 
over  twenty-four  miles  of  road  in  the  isle 
of  Anglesea,  of  so  miserable  a  description 
as  to  be  now  scarcely  credible,  had  to 
cross  the  dangerous  ferr^  of  the  Menai 
in  boats  as  they  best  might — wind  and 
tide  permitting.  After  passing  this  peril, 
the  roads  through  North  Wales  were  in 
most  parts  exceedingly  narrow  and 
rugged,  often  over  steep  mountains  and 
by  the  side  of  precipices,  from  which  the 
wayfarer  was  not  protected  by  a  parapet; 
and  even  during  the  remainder  of  the 
journey,  although  through  the  richest 
parts  of  England,  the  means  of  transit 
were  in  anything  but  first-rate  order. 
Sir  John  Rennie,  who  was  employed  to 
remedy  some  of  these  inconveniences, 
introduced  several  essential  improve- 
ments in  the  packet  stations,  and  other 
matters  connected  with  the  sea  passage, 
but  it  was  the  task  of  Telford  to  bring 
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the  roads  into  a  proper  state,  as  well  as, 
after  Rennie's  death,  to  complete  the 
packet-station  arraDgements  commenced 
by  him.  In  1 8 1 1  Telford  made  a  report 
to  the  Treasury  as  to  the  line  of  road  to 
be  adopted.  He  wished,  if  possible,  to 
set  out  a  direct  line  through  North 
Wales,  but  found  that  quite  impracti- 
cable, from  the  mountainous  character 
of  the  country ;  he  adhered  therefore  to 
a  line  which  had  been  projected  seyeral 
years  before,  which  passed  by  Capel 
Cerrig  and  the  vale  of  the  riyer  Agwen 
to  Ban||[or,  and  effected  a  saving  of  se- 
veral miles.  A  multitude  of  minor  im« 
provements,  in  the  aggregate  of  great 
importance,  he  found  lo  be  practicable, 
and  recommended  accordingly,  and  the 
old  road  through  the  isle  of  Anglesea  be 
set  aside  altogether,  and  laid  out  an  en- 
tirely new  line.  For  four  years  after 
this  report  was  made,  nothing  was  done 
to  effect  its  objects ;  until  in  1815  the 
matter  was  taken  up  by  Sir  Henry 
Pamell,  to  whose  subsequent  exertions 
and  unwearied  activity  in  and  out  of 
parliament,  the  Holyhead  Road  owed 
much  of  its  final  excellence.  In  conse- 
(^uence  of  his  interference,  in  a  short 
lime  liberal  grants  of  the  public  money 
were  made  by  the  House  of  Commons, 
and  a  body  of  Commissioners  appointed, 
under  whose  control  the  necessary  con- 
tracts were  entered  into,  and  payments 
made,  and  by  whom  the  requisite  officera 
were  appointed.  The  Commissioners 
were  responsible  to  Parliament  alone,  to 
whom  they  were  to  make  annual  reports 
of  their  proceedings.  By  them  Telford 
was  appointed  Chief  Engineer  of  the 
projected  works. 

Contracts  were  immediately  opened, 
and  in  the  course  of  the  ensuing  four 
years  great  progress  was  perceptible.  In 
North  Wales,  the  road  making  was  con- 
ducted in  the  same  manner  as  on  the 
Carlisle  and  Glasgow  road,  also  superin- 
tended by  Telford,  except  that  the  ma» 
sonr^  of  the  bridge  walls  and  similar 
erections  was  not  composed  of  sandstone, 
but  of  schistus,  or  slate-rubble.  The 
largest  bridges  were  of  iron,  but  with 
stone  abutments.  In  order  to  ensure  a 
durable  road,  the  bottom  was  regularly 
paved  with  schistus,  on  edge, — on  which 
was  placed  a  layer  of  broken  stone  or 
"  top  metal,"  five  or  seven  inches  thick, 
composed  of  basalt,  porphyry,  limestone, 
or  grauwacke,  to  procure  which  was 


sometimes  a  most  difficult  task,  most  of 
the  stone  in  North  Wales  being  schistus, 
and  consequently  of  too  soft  a  nature  for 
the  purpose.  Over  all  was  laid  a  thin 
coat  of  gravel,  that  the  surface,  by  bind- 
ing, might  become  of  a  hard  and  smooth 
consistence.  This  whole  road,  over  a 
rugged  and  mountainous  district,  along 
rocky  precipices,  and  across  wide  inlets 
of  the  sea,  on  which  the  mails  and  other 
coaches  now  travel  at  the  rate  of  ten 
miles  an  hour,  proved  a  most  arduous 
undertaking,  and  occupied  fifteen  years 
of  unremitting  labour  on  the  part  of  all 
concerned,  amongst  whom  the  Chief  En- 
gineer had  by  no  means  the  lightest 
task. 

The  greatest  operations  were  the  em- 
bankments, one  across  an  estuary  near 
Holyhead,  called  Stanley  Sands,  and  the 
other  at  the  approach  to  the  Conway 
Bridge.  The  former  of  these  is  1300 
yards  long,  and  16  feet  in  height?  the 
top  is  34  feet  wide,  and  the  base  114  feet. 
Both  sides  of  this  huge  rnound  are 
coated  with  rubble-stones,  which  simple 
precaution  has  been  found  effectually  to 
protect  the  whole  fabric  from  the  attacks 
of  the  strongest  storms.  By  great  good 
fortune,  a  rocky  bottom  was  discovered 
for  the  foundation  of  the  tidal  bridge 
which  it  was  necessary  to  erect  for  the 
passage  of  the  waters,  so  that  the  entire 
structure  is  of  unimpeachable  solidity. 
The  other  embankment,  at  Conway 
Bridge,  is  666  yards  in  length,  but  of 
much  greater  height,  being  no  less  than 
54  feet.  This  causes  the  breadth  at  the 
base  to  be  300  feet,  although  at  the  top 
it  is  only  30,  The  tide  here,  which 
flows  to  about  10  miles  above  the  works, 
is  so  strong  that  on  one  occasion  it  car- 
ried the  whole  embankment,  so  far  as  it 
had  been  completed,  clear  away  from  the 
very  foundation.  The  works,  however, 
were  resumed,  and  the  exterior  having 
been  protected  by  a  rubble  coating,  no 
signs  of  its  giving  way  have  ever  since 
been  perceived. 

Among  the  other  great  improvements 
on  this  part  of  the  line  may  be  noticed 
the  road  along  the  stupendous  sides  of 
Penmaen-Mawr,  where  formerly  the 
rough  and  narrow  pass  was  undefended 
by  a  parapet,  and  the  traveller  was  every 
moment  liable  to  fall  over  perpendicular 
precipices  of  immense  height.  All  these 
inconveniences  are  now  remedied  $  while 
another   hill   of   the   same   character. 
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Sychnant,  543  feet  aboye  the  lerel  of  the 
sea,  has  been  wholly  ayoided  by  the  new 
line.  Altogether,  the  road  through 
North  Wales,  notwithstanding  the  great 
and  almost  insurmountable  difficulties  it 
presented,  has  been  rendered  as  safe, 
smooth,  and  easily-travellable  (except 
with  regard  to  some  few  hills)  as  many 
roads  in  the  flattest  and  most  populous 
parts  of  England. 

Between  Shrewsbury  and  London 
difficulties  of  a  different  nature  had  to 
be  encountered.  In  this  distance  there 
were  seventeen  different  sets  of  road- 
trustees,  each  of  which  had  its  own  sur- 
veyor, and  each  of  which  was  required  to 
give  its  consent  to  the  carrying  out  of 
any  improvement,  before  a  contract  could 
he  entered  into.  It  is  needless  to  say 
that  under  this  state  of  things  little  pro- 
gress could  be  made ;  but  at  length  the 
Parliamentary  Commissioners  ootained 
a  new  act,  in  pursuance  of  which  they 
were  enabled  to  levy  an  "  improvement 
toll "  not  exceeding  half  of  that  payable 
to  the  trustees,  and  to  assume  other 
powers,  independent  of  those  function- 
aries. This  done,  comparatively  few 
difficulties  remained,  but  in  a  few  years, 
by  unremitting  exertions,  the  Holyhead 
Moad  became  what  it  now  is, — ^the  very 
model  of  a  turnpike  road.  The  Commis- 
sioners, by  virtue  of  the  powers  delegated 
to  them  by  the  Acts  of  ParUament,  re- 
tained the  roads  in  their  own  hands  for 
two  years  after  the  completion  of  the  im- 
provements,— a  highly  necessary  mea- 
sure, since  very  much  depends  on  the 
manner  in  which  the  repairs  are  con- 
ducted, after  the  first  starting  off  on  a 
new  line.  As  after  this  perioid  they  ge^ 
nerally  fell  into  the  hands  of  Mr. 
M'Adam,  it  is  needless  to  say  that  the 
improvements  carried  into  effect  by  Tel- 
^  ford  ran  no  risk  of  being  suffered  to  fall 
into  decay,  and  were  as  safe  from  spolia- 
tion for  want  of  skill  and  attention  as  if 
they  still  remained  under  his  own  super^ 
iniendence. 

The  Holyhead  Road  was  the  last  great 
work  of  the  kind  executed  by  Telford, 
but  a  considerable  portion  of  his  time, 
during  the  later  periods  of  his  profes- 
sional career,  was  occupied  in  the  mak- 
ing of  riaborate  and  minute  surveys, 
under  the  direction  of  the  Post  Office, 
and  at  the  expense  of  the  public,  of  seve- 
ral of  the  principal  lines  of  mail-coach 
road,  with  a  view,  by  shortening  and 


improving  them,  when  it  could  be  done, 
to  expedite  the  delivenr  of  letters  and 
newspapers,  in  accoraance  with  the 
'•  keep  moving  "  spirit  of  the  age. 
Amongst  these,  was  the  great  nMid 
through  South  Wales,  and  also  the  im- 
portant line  from  Liverpool  to  the  junc- 
tion with  the  Holyhead  Road  between 
Birmingham  and  Coventry.  The  whole 
line  of  the  Great  North  Road,  from  the 
metropolis  to  Edinburgh,  was  also  sur- 
veyed  with  the  same  views,  the  result 
bemg  the  recommendation  of  a  diversion 
from  the  old  line,  by  which  the  distance 
would  be  reduced  from  390  miles  to  little 
more  than  360,  so  as  to  lessen  the  time 
of  communication  between  the  two 
capitals  by  no  less  than  at  Ua»t  three 
hours! 

It  is  of  course  a  pity  that  these  expen- 
sive surveys  were  ever  undertaken,  and, 
instead  of  an  unfortunate,  a  most  fortu- 
nate occurrence  that  the  works  recom- 
mended in  consequence  were  never  car- 
ried into  execution.  If  they  had  been, 
the  introduction  of  railways  and  locomo- 
tive engines  would  have  superseded  the 
''  perfected"  roads  and  horse-drawn  mail- 
coaches  almost  as  soon  as  the  former  had 
been  fit  for  the  reception  of  the  latter,^- 
and  so  muoh  capital  as  had  been  expended 
on  Uiem  would  have  been  lost  to  the 
country  for  ever.  It  was  a  remarkable 
trait  of  character  in  Telford,  that  he 
could  never  prevail  on  himself  to  admit 
the  merits  of  the  railway  system.  Even 
in  1834,  he  lamented  over  the  fact  that 
*'  nothing  had  yet  been  done  "  to  carry 
his  road  improvements  into  effect;  in 
1834,  years  after  the  Liverpool  and  Man- 
chester Railway  had  demonstrated  that 
a  new  era  was  commencing,  and  shown, 
to  all  but  those  who  wmtd  not  see,  that 
steamers  and  iron  rails  must  soon  give 
the  go-by  everywhere  to  broken  stone 
and  horseflesh.  But  Telford  had  all  hit 
life  devoted  his  energies  to  the  perfect- 
ing of  the  old  system,  and  he  seems  to 
have  continued  to  the  last,  in  spite  of 
adverse  facts,  in  the  obstinate  belief  that 
this  old  system  was  not  to  be  excelled. 
This  seems  rather  strange  in  one  whose 
whole  life  was  spent  in  the  achievement 
of  improvements  which  common  minds 
were  ever  ready  to  pronounce  impossible, 
until  they  were  actually  effected.  But 
so  it  was.  Telford  appears  to  have  con- 
sidered Railways  merely  as  the  product 
of  a  temporary  mania  for  specnlation. 
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and  never,  for  himself,  roeommendedthe 
con8tructioD  of  an^,  except  as  a  substi- 
tute for  canals,  in  situations  where  water 
might  be  scarce,  and  heaFy  goods  were 
the  articles  requiring  transportation. 
**  Tis  true,  'tis  pity ;  and  pity  'tis,  'tis 
true  I " 

Now  that  railway  travelling  is  so  uni- 
versal, and  the  wonders  of  celerity  per- 
formed by  it  so  familiar,  it  is  not  un- 
amusing  to  observe  with  what  anxiety, 
so  few  years  back  as  the  date  of  these 
surveys,  whole  lines  of  country  were 
mapped  out,  their  levels  taken,  and  in- 
numerable costly  improvements  pro- 
jected, with  the  view  of  saving  some  few 
minutes  of  time  (by  dint  of  pushing  the 
horses  employed  almost  beyond  their 
powers)  in  the  distance  between  London 
and  Edinburgh.  How  soon  has  the  "  un<- 
eonquered  arm  "  of  steam  numbered  all 
these  considerations  with  the  things  that 
were! 

Telford  sums  up  the  result  of  his 
labours  iq  road  making  with  a  natural 
complacency.  "The  perfected  roads 
having  justified  a  corresponding  im- 
provement of  wheel-carriages,"  he  ob- 
serves, "  a  rapid  intercourse  was  estab- 
lished, first  in  mail-coacbes,  and  event- 
ually in  vehicles  of  all  kinds,  until  the 
usqal  rate  of  travelling  had  increased 
from  &VQ  or  six  miles,  to  nine  or  ten 
miles  per  hour."  Ten  miles  per  hour ! 
just  half  a  common,  one-third  of  a  re- 
spectable, and  one-fourth  of  a  first-rate 
railway  speed ! 


URWIN'B   BTIAM-BMOINK    IMPBOVB- 

M1NT8. 

Sir, — I  beg  to  make  a  few  observations 
through  the  medium  of  your  Magazine, 
in  reply  to  •*  Nauticus"  and  "  S.'' 

Let  us  suppose  a  condensing  engine 
to  be  working  with  a  pressure  of  three 
pounds  pressure  on  each  square  inch  of 
the  safety-valve,  and  another  of  the  same 
size  at  six  poimds;  assuming  the  air- 
pump  and  vacuum  to  be  as  usual,  which 
gives  an  advantage  to  the  high  pressure 
steam.  Then,  according  to  the  reason- 
ing of  your  correspondents,  the  effect 
would  stand  as  3 : 6  or  1  :  2,  or  one  would 
be  double  the  power  of  the  other.  But 
suppose,  on  the  other  hand,  the  vacuum 
were  eaual  to  twelve  pounds  (for  illustra- 
tion salce,)  which  must  bo  considered  a 


common  case,  then  by  adding  12  to  each 
of  them,  the  ratio  becomes  as  13 :  16, 
which  alters  the  case  altogether.  Again 
they  must  not  assume,  that  because  the 
receiver  is  three  times  larger  then  the 
cylinder,  the  steam  must  have  to  ex- 
pand into  four  times  its  previous  volume. 
It  wiU  depend  on  the  pressure  in  the  re- 
ceiver, ndiich  may  be  found  by  a  few 
trials  and  attending  to  the  following 
rule : — Multiply  the  pressure  in  the  re^ 
eeiver  and  in  the  cylinder  into  their  re- 
spective areas;  and  divide  by  the  areas  of 
both  the  receiver  and  cyluider. 

Call  the  area  of  the  cylinders  1,  and  that 
of  the  receiver  =  3 ;  the  pressure  in  the 
cylinder  at  the  termination  of  the  stroke 
9^6,  and  that  in  the  receiver,  previous  to 
opening  the  communication  between  the 
recdver  and  cylinder=4.  Then,  accord- 
ing to  the  rule  it  would  be6+ 15  X  1=21 ; 
44  16  X3=:57|  and  21  and  67=  78, 
which  divided  by  both  the  areas,  thus : 

lUj  gives  for  the  product  19^;  and 

by  subtracting  15,  for  the  effect  of 
the  atmosphere,  4i  will  remain  as  the 
effect  in  the  receiver.  And  the  like  will 
be  the  case  for  any  variation  of  size  the 
receiver  may  admit  of. 

The  object  of  my  improvement  is  to 
turn  the  steam  to  goodf  account  after  it 
has  been  used  to  the  best  advantage  ac 
cording  to  the  systems  previously  in 
use.  Of  the  great  saving  effected  by 
them,  the  HerctUeg  steam  tug  now  at 
work  on  the  Thames  furnishes  incon- 
testible  evidence,  which  every  one  may 
readily  refer  to.  "  Nauticus"  writes  as 
if  he  knew  something  about  this  vessel, 
and  as  I  do  not  wish  him  to  conceal  any 
thing  he  knows  on  the  subject,  I  would 
be  happy  to  know  from  him  through  the 
medium  of  your  Magazine  what  his 
opinion  is  of  the  working  of  my  system 
as  applied  to  that  vessel. 

1  am.  Sir,  your  obedient  servant, 
Robert  Urwin. 

South  ShiekU,  Apxil94. 1841. 


BXPL08I0NS  IN  COAL  MINES. 

Sir,^Tbe  recent  catastrophe  at  the 
Willington  Colliery  with  a  loss  of  life, 
amounting  to  between  20  and  30  per- 
sons, is  onlv  one  of  a  constantly  recur- 
ring series,  tJiough  happily  not  generally 
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numerically  so  great  as  to  the  sum  of  its 
victims. 

It  may  be  asked  with  astonishment 
what  has  Parliament  done  to  lessen  or 
mitigate  these  cruel  contingencies  ?  Alas ! 
nothing: — party  contentions  and  person- 
alities quench  all  considerations  which 
embrace  the  cause  of  humanity.  The 
recommendation  of  the  Committee  of  the 
Commons  for  the  prevention  of  acci- 
dents in  coal  mines,  remains  on  the  Sta- 
tute Book  a  *'  dead  letter" — useless  and 
inert.  For  any  efficient  purpose  of 
good  accomplished,  the  Committee 
need  not  have  been  appointed,  or  the 
incjuiry  been  made^  and  the  hoodwinked 
miner  may  still  believe  with  Mr.  John 
Buddie,  that  Davy's  Lamp  is  infallibly 
and  absolutely  safe.  I  wish  I  could  be- 
lieve so  too,  and  were  fully  persuaded 
that  the  Liamp  in  question  was  never 
in  fault,  but  that  the  cause  of  accidents, 
like  these,wa8  to  be  sought  for  in  circum- 
stances in  which  the  Lunp  had  no  share. 

If  we  are  "  to  swear '  by  this  inven- 
tion, as  it  is,  farewell  to  any  improvement 
that  might  otherwise  be  made  in  it, — and 
if  it  cannot  be  improved,  (in  its  present 
imperfection,)  and  we  cling  per  fas  out 
nefas,  to  this  forlorn  hope— there  is  an 
end  to  all  exertions  to  discover  an  abso- 
lutely safe  substitute.  It  is  a  fearful 
thing  for  men  to  peril  their  lives  on  a 
perMventure. 

Dr.  Graham  has,  with  more  boldness, 
perhaps,  than  discretion,  ascribed  all  the 
explosions  which  have  occurred  where 
Davy's  Lamp  has  been  in  use,  not  to  the 
faultiness  of  the  Lamp,  in  any  case ;  but 
invariably  to  recklessness,  or  the  want  of 
proper  precaution,  on  the  part  of  the 
poor  miner,who  becomes  the  victim  and 
does  not  survive  to  "  tell  the  tale."  The 
only  witness  being  destroyed,  bold  as- 
sumption vindicates  the  infallibility  of 
the  Lamp,  and  condems  the  victim,  as  if 
the  penally  of  death  were  not  a  sufficient 
infliction.  Dr.  Faraday,  however,  a  wiser 
man,  admits  that  he  Imew  the  '*  Davy" 
to  be  UNSAFE ;  and,  albeit,  the  opinion 
referred  to,  several  inventions  have  re- 
cently been  proposed,  showing  that  in 
"  its  compunctious  visitings  of  nature," 
the  mind  is  dissatisfied  with  Davy's  in- 
vention, and  becoming  restless  and  un. 
easy. 

For  my  own  part  I  am,  unhappily  for 
my  peace,  not  in  the  habit  of  thinking 
by  proxy,  "  NtUUus  addictus  jurare  in 


fferba  Moffistri  " ;  hence,  I  have  had  to 
bear  much  that  is  painful  in  the  opposi- 
tion that  has  been  made  to  me  in  defend- 
ing what  I  believe  to  be  the  truth.  Davy's 
lamp,  in  its  best  estate,  must  explode  if 
it  passes  across  a  blower.  It  is  unsafe 
if  copper  wire  be  used  instead  of  iro» 
wire  gauze.  In  the  case  of  currents 
charged  with  fire  damp,  or  when  the  lamp 
being  put  in  motion,  traverses  an  ex- 
plosive atmosphere,  the  lamp  is  not  only 
not  trustworthy  but  is  highly  dangerous 
— it  is,  indeea,  I  more  tnan  fear,  a 
"broken  reed "  in  cases  like  these. 

In  the  experiments  made  before  the 
Committee;  Davy's  lamp  invariably  ev- 
ploded  in  the  mimic  blower.  On  this 
occasion  several  "Davjs"  were  em- 
ployed, and  Mr.  Peireira  was  supplied 
with  that  belonging  to  the  University  class 
(Dr.  Graham^s  own) ;  a  fortiori^  it  must 
explode  in  the  "blower"  of  the  mine; 
common  sense  discerns  this,  though 

"  He  that*8  convinced  ftgaintt  hii  will. 
Is  of  the  same  opinion  still.*' 

So  sings,  or  says.  Sir  Hudibras,  and 
were  it  a  mere  matter  of  speculation  or 
theoretic  curiosity  only,  it  might  be  a 
matter  of  indifference ;  but  the  question 
assumes  a  fearful  import  when  such  a 
frightful  expenditure  of  human  life  is  at 
issue.  Perhaps  not  less  than  one  thousand 
lives  have  been  sacrificed,  from  first  to 
last,  in  the  various  coal  mines  which  have 
been  superintended  by  Mr.  John  Buddie. 
Has  the  waste  of  life  been  materially  di- 
minished since  the  introduction  of  Davy's 
invention  in  1816? 

As  long  as  I  live,  let  the  hostility  ar- 
rayed against  me  be  what  it  may,  my 
feeble  voice  shall  be  ever  raised  in  the 
sacred  cause  of  humanity. 
I  am.  Sir, 
Your  most  obedient  servant, 
J.  Murray. 

May  7, 1841. 


walker's     PATBNT    UNIVERSAL 
WATER  ELEVATOR. 

Sir, — In  my  last  communication  I  al- 
luded to  a  patent  recently  granted  to 
Mr.  Walker,  of  Crooked-lane,  King 
William-street,  for  a  new  application  of 
the  momentum  of  fluids. 

The  singular  property  of  fluids  made 
subservient  to  useful  purposes  in  this 
novel  and  ingenious <  ostrument — whose 
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very  attribute  is  aimplicity — is  precisely 
that  which  Montgolfier  enlisted  in  his 
service  nearly  half  a  century  ago.  A  full 
description  of  MontgolfieFs  hydraulic 
ram  may  be  seen  in  your  l6th  volume, 
page  233.  In  the  hydraulic  ram  the 
momentum  was  obtained  by  means  of  a 
long  column  of  water  being  permitted  to 
flow  down  an  inclined  main,  which  being 
suddenly  stopped,  the  momentum  ac- 

r'red  by  the  whole  mass  in  falling 
ough  a  limited  space,  was  sufficient  to 
raise  a  small  quantity  of  the  fluid  to  ele- 
vations of  from  50  to  80  feet. 

Mr.  Walker's  elevator  consists  simply 
of  a  straight  pipe  or  tube  of  zinc,  from 
6  to  10  feet  long,  which,  for  convenience, 
may  be  separated  into  two  parts  by  a 
screw  joint  at  a;  at  the  lower  end  there 


is  a  conical  shaped  aperture  h,  furnished 
with  a  metallic  valve  opening  upwards ; 
the  upper  extremity  is  fitted  with  a  nosel 
or  jet  pipe  c.  The  whole  weighs  about 
6  or  7  pounds.  In  use,  the  lower  end  h 
is  immersed  in  a  pail,  cistern,  or  other 
vessel  containing  water,  and  the  instru- 
ment worked  up  and  down  with  a  jerk- 


ing motion,  when  a  series  of  jets  of  water 
will  be  successively  projected  to  a  con- 
siderable distance  (generally  about  four 
times  the  length  of  Uie  instrument). 

For  watering  gardens,  a  fan  or  spreader 
is  affixed  to  the  nose-pipe,  when  the 
water  falls  in  an  agreeable  shower  upon 
the  thirsty  plants.  When  it  is  desirable 
to  project  a  body  of  water  to  the  greatest 
possible  distance,  it  has  been  found  that 
Merryweather's  form  of  nose-pipe  (de* 
scribed  at  page  37,  of  vol.  25)  is  far  su- 
perior to  any  other  that  can  be  employed. 
Thus  equipped,  it  forms  an  admirable 
domestic  fire-engine,  well  adapted  to  stop 
the  progress  of  commencing  conflagra- 
tions ;  when  filled  with  water,  the  tube  can 
be  taken  into  an  apartment  and  the  water 
contained  in  it  projected  on  the  flames 
much  more  efficiently  than  could  be  done 
with  a  bucket. 

As  there  is  no  working  part — there  is 
conse(juently  no  wearing  part,  and  the 
durabilitv  of  the  instrument  will  be  as 

freat  as  the  metal  of  which  it  is  composed, 
t  can  be  used  by  any  person  in  anv  si- 
tuation in  a  few  seconds,  and  if  laid  by 
neglected  for  twenty  years,  it  will  always 
be  ready  for  action  with  certainty  and 
effect  at  a  moment's  notice. 

In  banking  houses  or  large  establish- 
ments, the  patentee  proposes  that  some 
of  these  instruments  snould  be  laid  on 
hooks  over  the  mantle- piece,  or  in  the 
hall.  On  board  of  shins,  in  barges,  and 
the  foundation  of  buUdings,  they  may 
be  employed  with  great  advantage. 

The  patentee  is  about  to  fit  up  these 
instruments  to  work  by  suitable  mecha- 
nism, and  bv  applying  an  air-vessel 
and  leather  nose,  to  enable  them  to 
deliver  a  continuous  stream  of  water  at 
any  required  point.  But  in  the  simple 
form  depicted  above,  costing  but  as  many 
shillings  as  the  ordinary  garden  engines 
cost  pounds,  it  seems  likely  to  be  very 
extenstvelv  employed  bv  those  who  can- 
not afifora  to  possess  themselves  of  the 
more  costly  contrivances. 
I  am,  Sir, 

Yours,  respectfully, 

Wm.  Bapdrley* 

29,  AlfreJ-bticet.  Hivcr-tcrrncc,  City-road, 
May  5. 1841. 
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en  mm  iupbaioaitt  ov  eoRiriiB  siholi  Lirriire  emoihbs  to  rotative. 


Sir, — Every  week  I  expected  would  leave 
me  time  to  arrange  the  many  fkcta  I  have 
been  gathering  in  support  of  these  papers ; 
bat  each  wefk  hat  brought  its  own  occu- 
pations, and  I  cannot  anticipate,  for  some 
months,  sufficient  leuure  to  continue  the 
subject  as  fully  as  I  could  wish.  I  will  how- 
ever give  the  general  results  of  my  investi- 
gation, that  I  may,  at  any  time,  return  to  the 
question,  or  answer,  shortly,  the  observations 
of  your  correspondents. 

I  thank  **  S."  for  the  courteous  manner  in 
which,  desirous  of  assisting  enquiry,  he  has 
called  my  attention  to  the  duty  of  the  Cor- 
nish rotative  engines.  But  the  theory  were 
nothing  unless  it  would  embrace  more  or  less 
every  engine  of  the  same  class — that  of  con- 
tinuous action.  It  applies  certainly  to  a 
greater  extent  to  those  engines  of  the  usual 
number  of  revolutions ;  but  those  referred  t9 
by  "  S."  do  in  reality  support  the  theory, 
for  they  seldom  make  more  than  8  or  10 
revolutions  a  minute,  and  thus  one  chief 
cause  of  their  superiority  to  the  usual  rota- 
tive engines.  I  have  seen  many  of  the  best 
engines  in  Cornwall,  and  know  their  action  { 
and  *<  Lean's"  reports  I  was  in  possession 
of.  The  fiiot  of  a  few  Cornish  rotative  en- 
gines doing  gfreater  duty  than  the  single  lift- 
ing engine  of  nearly  the  same  capacity  does 
not  affect  the  question.  The  number  of 
strokes  are  certainly  more,  and  cannot  give 
the  same  time  for  exhaustion ;  but  it  only 
proves  that  other  circumstances  which  equally 
aflect  extraordinary  duty,  as  the  difference  in 
exhaustion,  are  not  the  same;  and  conse- 
quently that  such  lifting  engines  are  not 
performing  the  duty  they  ought  to  perform. 
By  reference  to  "  Lean's "  historical  state- 
ment it  will  be  seen  that  no  more  fhel  is 
-required  to  evaporate  a  given  quantity  of 
water  under  whatever  pressure.  The  duty 
of  all  engines,  then,  must  depend  (eaieris 
paribut)  upon  the  pressure  in  the  boiler  and 
the  expansion  of  the  steam  to  its  extreme 
limit,  m  cylinders  large  enough  to  permit  it 
to  give  out  all  its  own  power,  with  the  ro- 
quired  power  for  the  load,  until  the  steam 
shall  enter  the  condenser  at  so  low  a  pres- 
sure (say  6  or  71bs  below  the  atmosphere)  as 
just  sufficient  to  overeome  the  friction  at  the 
end  of  the  stroke. 

**  M.  J.  R."  (No.  921)  wiU  find  in  the 
greater  exhaustion  of  the  cylinders  of  single 
lifting  engines  an  answer  in  part  to  his  ques- 
tion. Though  the  Cornish  rotative  engine 
does  not  make  above  4  or  5  strokes  more  Uian 
the  single  lifting  engine,  yetwherever  a  crank 
is  used,  its  continuous  action  must  ever  pre- 
vent that  beneficial  pause  for  evacuation,  that 
gives  to  the  single  lifting  engine  so  great  a 


superiority.  The  particular  engines,  how- 
ever, of  ms  comparison  cannot  be  working 
under  equally  advantageous  circumstances  to 
leave  so  great  a  difibrence  in  duty ;  the  better 
exhaustion  alone  is  insufficient  to  account 
for  it  Mr.  Seaward  made  a  similar  obser- 
vation aa  "  M.  J.  R."  on  the  inefficiency  in 
marine  engines  of  steam  used  expansively,  of 
a  high  pressure  as  in  Cornwall;  ddlbs.  prea- 
sure  was  used  in  severid  Scotch  boats,  but 
the  expansive  principle  did  not  operate  so 
well  in  the  rotative  as  in  the  pumping  engine. 
The  increase  of  duty  is  then  to  be  attributed  to 
other  reoMont  than  the  effiicts  of  percussion. 
(See  discussion  on  "  Mr.  Parkes's  "  paper.) 
These  reasons  were  not  assigned  by  any  one, 
at  that  or  the  other  meetings.  Tlie  foct  of 
theve  being  no  better  exhaustion  is  here  the 
chief  reason  why  the  same  corresponding 
advantages  were  not  obtained.  Independent 
of  a  little  better  clothing,  and  of  the  saving 
by  the  cushion  of  steam,  where  else  shall 
we  find  so  reasonable  an  explanation  f  With 
these  exceptions,  the  circumstances  of  trial 
were  the  same.  I  can  hardly  suppose  that 
this  has  not  occurred  to  many  before ;  it  is 
too  evident  to  escape  notice ;  but  I  have  no 
where  seen  the  difierencein  duty  so  accounted 
for ;  though  the  extracts  I  have  made  to  illus- 
trate these  papers  would  fill  30  or  40  printed 
8vo.  pages.  The  following  are  my  deduc- 
tions from  them : — 

1st  That  whilst  Cornish  lifting  engines 
have  encreased  their  duty,  from  27  miUions 
of  lbs.  (the  hett  performances  of  Mr.  Watts's 
engines  at  Herland,  in  1798)  to  an  aowage^ 
on  54  engines,  54,500,0001bs.*  the  rotative 
engines  have  retrograded  in  duty. 

2nd.  That  Mr.  Watts's  rotative  engine  in 
1787  consumed  an  average  of  81bs.  of  the  best 
coals,  per  nominal  horse  power,  per  hour. 
That  the  actual  power  was  from  one  half  to 
two  thirds  greater  than  what  they  were  rated 
at  The  steam  pressure  was  nearly  always 
2lb.  /«M  than  the  atmosphere,  and  never  used 
expansively;  the  condenser  vacuum  never 
more  than  27^ ;  temperature  of  condensement 
100  to  105^ ;  and  the  greatest  mean  exhaustion 
of  the  cylinder,  under  the  best  circumstances, 
and  the  engine  being  in  its  very  best  order, 
was  10|lbs.  Wlien  the  steam  was  used  at  a 
mean  of  31b.  above  the  atmosphere,  the  mean 
cylinder  exhaustion  was  never  more  than 
Olbs.  and  at  the  end  of  the  stroke  1  l|lbs. 


•  Leaa'i  Report  of  Auxiut.lSIO,  eontaininf  the 
trials  for  the  iatU&ction  of  the  deputation  from  the 
Dutch  GoTernment  The  best  was  Wheal  Vor,  80  in. 
(stroke  8  ft.)  123.S00.5981b8.  In  October,  1895, 
Fowey  Consols  enjnne(  Auaten*s)  same  siied  eylinder 
(stroke  9  ft)  did  U&,0e5,7131bs. 
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Questhm,  I,  Ig  it  potiible  (eren  under  the 
best  ciicomitances  of  order  of  engines,  &c.) 
to  get  a  greater  mean  cylinder  ezhauation 
than  lllb.,  with  a  condenser  Yacuom  of 
only  27*! 
Quetium,  2.  Whether,  vith  such  a  condenser 
▼acuum,  a  greater  mean  exhaustion  than 
9|,  can,  on  the  average,  be  &lrly  reckoned 
on  with  the  usual  working  order  of  en- 
gines, and  mean  steam  of  9  or  41b.  above 
the  atmosphere?      Mr.  Watt  calculated 
upon  getting  only  9lb.  (under  any  eireum- 
stanoe)  for  his  ao^ragt  exhaustion. 
Srd.  That  Mr.  Watt  paid  particular  atten- 
tion to  the  state  of  exhaustion,  in  rrfereuce  to 
power  and  duty,  and  preferred  the  loss,  from 
so  g^reat  a  resistance  to  the  piston,  to  a  better 
condenser  yacuum  that  would  have  dimi* 
nished  it.    This  will  appear  a  contradiction, 
but  it  is  founded  on  the  truest  principles  of 
scientific  investigation  of  the  best  combina- 
tions to  ensure  most  duty. 

4th.  That  the  average  consumption  of  the 
best  rotative  engines  of  the  present  day  is,  at 
the  lowest,  81b.,  per  nominal  horse  power, 
per  hour.  There  has  been  much  difierence  on 
this  point — the  majority,  and  best  opinions, 
making  it  10,  and  some  131bs.  I  take  the  low- 
est of  any.  The  steam  pressure  varies  from  4 
to  Tibs,  (except  in  tugs  where  it  is  raised  to 
12, 14,  and  201bs.)  and  is  generally  used  ex- 
pansively. The  condenser  vacuum  varies,  be- 
tween 2r,  28''  and  28|®  of  the  common  baro- 
meter }  the  mean  cylinder  exhaustion  is  too 
inaccurately  taken  to  be  relied  on ;  but  is  al- 
ways above  lOlbs. ;  12.8  being  the  highest  The 
actual  power,  is,  (according  to  Mr.  Russell, 
p.  696,  Uui  edition  Eneyclop.  Brit,)  from  one- 
fourth  to  one-third  more  than  their  nominal 
powers  in  engines  of  the  best  makers. 

6th.  By  comparing  2  and  4  it  will  be 
seen,  that  to  form  a  correct  opinion  of  the 
diilerence  in  consumption  of  rotative  en- 
gines of  1789,  and  the  present  day,  the 
same  circumstances  of  working  must  be 
applied.  Consequently  the  expansive  pres- 
sure at  which  engines  now  work,  must 
be  added  to  the  low  pressure  inexpensive 
working  of  Mr.  Watt's  engines,  because  he 
might  have  obtained  this  increase  with  no 
greater  consumption  of  fuel  This  would 
give  to  his  engines  4,  5,  and  61b.  additional 
power  per  square  inch,  and  thus  increase  to  a 
great  extent  the  actual  working  power  of  his 
engines.  Therefore  whether  upon  the  nomi- 
nal or  actual  power,  rotative  engines  of  the 
present  day  consume  much  more  fuel  than 
they  did  54  years  ago.* 

•  The  faet  thst  modern  rotattve  engines  of  the 
best  conitruction  (in  1827)  oonsumed  more  eoals 
th«D  lir.  Watt's  was  proved  by  trials  between  bis  old 
engines,  made  40  years  ago,  and  the  modem  ones. 
(Bee  .Am,  p.p.  473, 4i6}  The  enfiaes  of  the  pre- 
sent day.  It  DM  been  teen,  (8  aad  I)  soai 


6th.  That  Mr.  Watt  invented,  and  dis- 
covered, all  that  is  valuable  in  the  steam  en- 
g^e  as  it  exists  to  this  day.  That  he  cor- 
rectly proportioned  its  parts,  and  that  when- 
ever those  parts  have  been  departed  from 
there  has  been  a  loss  of  duty  just  in  propor- 
tion. That  he  never,  during  his  long  life, 
made  one  error  in  principle  or  practice, 
through  all  the  perplexities  of  his  large  and 
novel  business;  himself,  like  the  sun,  the 
centre  of  all,  without  whose  power  his  satel- 
lites stopped  still.  He  erred  in  the  extent  to 
which  his  expansive  principle  could  be  car- 
ried, but  perhaps  he  thought  few  would  run 
the  risk  of  such  vast  boilers  of  explosive 
matter  of  40  and  601bs.  to  the  inch.*  Pru- 
dence is  but  a  question  of  feeling. 

7th.  That  as  the  very  best  performance  of 
Mr.  Watt's  rotative  engines,  when  in  the 
very  best  order,  was  a  mean  exhaustion  of 
only  10|lb.,  that  as  they  performed  more  duty 
with  this  mean,  than  engines  now  perform 
with  a  greater  mean,  no  greater  mean  than 
9|lbs.  or  lOlbs.  can  be  fairly  reckoned  upon, 
(under  eircumstances  for  best  duty)  on  the 
average  working  state  of  engines.  Hence 
there  is  throughout  the  stroke  a  difference, 
between  the  superior  exhausted  cylinder  of 
Cornish  single  lifting  engines  and  rotative, 
of  8}  or  41bs.  on  every  square  inch  of  the 
piston,  to  resist  the  effective  steam  pressure 
on  the  other  side;  allowance  having  been 
here  made  for  the  diflerence  of  extreme  con- 
denser vacuum  of  the  two. 

It  follows,  that  after  considering  what  is 
due,  1st.,  to  the  great  economy  of  working 
steam  expansively  at  a  very  high  pressure ; 
2nd.,  to  the  cushion  of  steam ;  3rd.,  to  better 
clothing — the  other  cause,  that  produces  so 
great  an  effect,  is  a  more  perfect  cylinder 
exhaustion.  This  cause  ranks  in  importance 
after  the  first  of  the  four;  and  can  alone  ac- 
count (with  the  others^  for  the  great  difference 
between  the  duty  of  tne  single  lifUng  engine 
and  the  rotative.  Thus  we  are  not  obliged 
to  have  recourse  to  the  theory  of  percussion, 
wBich  is  erroneous.  I  regret  I  have  not 
leisure  to  go  into  the  merits  of  calculation, 
to  assign  uie  due  proportion  to  each  of  the 
four  causes.  But  the  data  are  now  before  the 
public,  to  be  admitted  or  rejected  upon  in- 
vestigation, and  each  can  work  out  the  re- 
sults. 

In  submitting  to  your  readers  this  rough 
synopsis  of  a  considerable  collection  of  facts, 
I  would  observe  that  I  have  drawn  from  them 


ftael  than  Mr.  Watts ;  so  no  adequate  improvement 
can  haTe  taken  place  since  1827. 

•  Steam  navigation  can  never  compete  with  Cor- 
nish duty,  until  fresh  water  can  be  supplied  to  the 
boilers,  and  Uiey  are  made  strong  enough  to  bear 
an  equal  pressure.  Even  then  tliey  would  consume 
consideraoly  more  fuel,  for  the  causes  before  men- 
tioned. 
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and  from  the  practice  of  Mr.  Watt,  in  com-  - 
parison  with  the  practice  of  the  present  day, 
this  conclusion : — that  the  pistons  of  all  ro- 
tative engines  of  the  usual  kind  are  clogged 
with  a  mean  resistance  of  3^  or  4  Ihs.  on  the 
square  inch  throughout  the  whole  stroke, 
from  which  there  is  no  escape ;  that  it  is  one 
of  the  conditions  of  its  existence ;  and  that 
the  less  this  resistance  is  reduced  helow 
3}  lbs.,  the  greater  is  the  loss  in  power  and 
duty.  Mr.  Watt  never  varied  his  practice 
of  27°  condenser  vacuum.*  He  expressly 
observes,  "  it  is  better  to  have  this  resistance 
to  the  descent  of  the  piston  than  to  throw  in 
more  injection  water."  In  art  or  nature 
there  is  a  standard  of  perfection ;  less  dis« 
coverable  perhaps  in  taste,  though  the  man 
of  native  taste  can  no  more  err  than  he  can 
walk  on  his  head.  But  in  physical  science 
there  are  certain  conditions,  as  in  pure  me- 
chanics there  are  certain  combinations,  which 
ensure  the  greatest  results.  We  alter  them, 
but  gain  nothing  in  the  end.  We  require 
accommodation  in  mechanics,  and  vary  the 
application  accordingly,  but  we  gain  no 
more  power.  EvervUung  in  nature  has  its 
maximum  effect.  It  is  therefore  no  reply  to 
these  observations  for  engineers  to  produce 
diagrams  of  12  lbs.  mean,  and  say,  "  the  dif- 
ference of  exhaustion  cannot  always  be  so 
groat  as  you  make  it — I  actually  get  1 2  lbs. — 
you  limit  the  standard  to  10  or  11  lbs.!" 
The  difference  only  changes  places,  and  the 
inevitable  loss  is  discoverable  in  a  still  greater 
consumption  of  fuel.  It  is  the  object  of 
science  to  discover  the  best  conditions  for 
excellence.  Mr.  Watt  tried  more  experi- 
ments with  condensation  than  any  one,  and 
with  far  more  accuracy.  He  assigned  27^ 
extreme  vacuum  as  the  limit ;  and  with  this 
he  could  get  no  more  than  10|  mean  ex- 
haustion at  the  best,  and  9  lbs.  on  the  average. 
Those  who  do  more,  must  produce  the  only 
test  of  greater  excellence  in  the  same  work 
done,  with  a  proportionate  reduction  in  fuel, 
or  their  results  will  only  mislead.  If  the  en- 
gine could,  without  exerting  any  of  its  own 
power,  get  rid  of  the  injection  water,  there 
could  be  no  other  objection  to  an  unlimited 
quantity,  to  ensure  a  greater  mean  cylinder 
exhaustion,  beyond  the  greater  consumption 
of  fuel  to  raise  the  temperature  of  the  con- 
densement  reduced  so  much  below  the  best 
state — 100°.  But  power  is  lost  as  well  as 
duty.  Every  gallon  of  water  thrown  in,  be- 
yond what  is  necessary  for  a  vacuum  of  27, 
must  again  be  lifted  out  by  the  engine ;  nor 
is  it  the  dead  weight  of  water  alone,  for  every 
additidnal  gallon  must  raise  the  discharge 

*  This  is  in  opposition  to  Mr.  Russell'B  fonnnla, 

{mbliihed  in  your  Magazine  some  time  back.  That 
8  too  limited  in  other  principles  it  embraces,  and 
too  greatly  contradicted  by  the  best  jiractice  to  be 
accurate. 


valve  sooner,  and  thus  throw  13  or  14  lbs.  on 
every  square  inch  of  the  air-pump  bucket 
much  earlier  than  otherwise.  Thus  the  en- 
gine will  exert  a  greater  portion  than  usual 
of  its  own  power  to  relieve  itself;  and  by  so 
much  reduce  its  available  power.  If  then, 
these  two  sources  of  loss — loss  of  power,  and 
loss  of  duty — be  weighed  against  the  gain, 
whatever  it  is  beyond  1 1  lbs.,  it  will  be  found 
that  more  is  lost  than  gained  by  the  greater 
cylinder  exhaustion. 

Pressure  in  vacuo  is  given  out  at  very  low 
temperatures ;  though  the  vacuum  itself  is 
formed  as  quickly  as  an  explosion  of  gun- 
powder, yet  the  mixture  continues  a  long 
time  giving  out  its  appreciable  resistance; 
and  it  would  require  a  very  great  quantity  of 
iigection  water  to  reduce  it  to  nothing.  Can 
we  then  suppose  that  Mr.  Watt,  who  dis- 
covered or  proved  all  this — ^who  invented  the 
indicator  expressly  for  the  purpose  of  ascer- 
taining the  difference  between  his  cylinder 
exhaustion  and  condenser  vacuum — could 
have  been  ignorant  of  these  things,  or  did 
not  take  them  into  conuderation,  to  reduce, 
by  a  greater  mean  exhaustion,  if  he  could 
without  entailing  other  disadvantages,  this 
serious  deduction  from  the  power  of  his  en- 
gine ?  So  apparent  as  the^  are  to  ourselves, 
by  what  process  of  induction  on  the  opera- 
tions of  a  great  mind  can  we  arrive  at  such 
an  illogical  conclusion  t  What  then  is  the 
use  of  these  extreme  cylinder  exhaustions, 
when  more  fuel  consumed  is  the  final  result! 
Monsr.  de  Pambour's  ezjperiments  with  in- 
dicators are  useless  in  reference  to  power  and 
duty;  he  gives  neither  the  condensed  vacuum 
nor  temperature  of  the  condensement ;  he 
merely  gives  the  naked  facts  of  what  the  ex- 
haustions are ;  and  these  serve  only  to  mis- 
lead. Any  one  may,  by  pouring  in  ^  rivers 
of  ii^ection,  get  what  mean  exhaustion  he 
pleases  up  to  12}  or  18  lbs.,  if  tlie  eduction 
valves  and  injection  passage  are  cleverly 
made  large  enough  for  the  purpose,  and  then 
show  by  his  diagrams  the  enormous  actual 
working  power  of  his  engine,  as  evidence  of 
its  excellence.  Let  him,  however,  say  no- 
thing about  its  consumption.* 

Though  my  great  admiration  of  Mr.  Watt 
arose  from  my  descent  to  four  of  the  deepest 
Cornish  mines  in  1839  (one,  the  Great  Con- 
sols, more  than  four  times  as  deep  as  St. 
Paul's  is  high)  I  never  felt  to  such  an  extent, 
as  in  considering  the  many  conditions  which 
bear  upon  the  subject  of  these  papers,  those 
peculiar  properties  of  his  mind,  comprehen- 
siveness and  exactness. 

To  those  who  proceed  with  this  investiga- 
tion I  would  say : — do  not  be  deterred  from 

•  A  certain  professor  has  gravely  given  the  actual 
power  of  engines  as  more  than  100  per  cent,  over 
the  nominal,  by  diagrams  of  this  kind  1  Ha  did  not 
give  the  consumptioD  of  fueL 
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the  pnnait  by  one  or  two  facta  which,  at  first, 
may  appear  to  contradict  it  Examine 
whether  they  are  strictly  applicable,  for  un- 
less we  are  satisfied  that  our  facts  are  of  the 
same  class,  and  unless  we  take  the  trouble 
of  ascertaining  that  the  contradictions  can- 
not properly  be  attributed  to  other  causes, 
that  do  not  affect  the  question,  it  is  useless 
to  pursue  any  subject  to  its  true  source.  We 
may  be  assured  that,  if  the  laws  or  principles 
we  start  with  are  sound,  we  have  planted  our 
foot  on  nature,  and  cannot  be  uprooted. 
Like  a  great  river  that  sweeps  all  little 
streams  in  its  course,  and  compels  them  to 
swell  its  volume  and  contribute  to  its 
grandeur,  so  will  sound  principles  compel 
apparent  contradictions  to  bend  to  their  na- 
tive truth,  and  give  them  additional  strength 
for  their  edification.  It  requires  no  talent, 
no  exertion— only  patience  in  not  jumping 
too  hastily  to  conclusions ;  for  Lord  Bacon 
has  kindly  observed  as  an  encouragement  to 
all,  "  a  cripple  in  the  right  way  may  beat  a 
racer  in  the  wrong." 
I  am,  Sir, 

Your  obedient  servant. 
Scalpel. 
April  88, 1841. 

Postscript, — ^The  preceding  was  written, 
entirely,  previous  to  the  appearance  of  S.'s 
last,  wherein  I  see  he  has  candidly  corrected 
the  application  in  his  first  paper.  The 
Quarterly  Bitninff  Review  had  escaped  me, 
and  I  read  for  the  first  time,  in  your  Maga- 
zine, that  my  theory  is  not  new.  With  my- 
self, however,  it  is  original.  As  other  sources 
of  information  may  also  have  been  left  un- 
noticed by  me,  may  I  trespass,  to  -name  the 
works  from  which  my  facts  have  been  col- 
lected, and  to  which  I  referred?  Mr.  Watt's 
notes  to  Robison's  Steam  articles,  reprinted 
in  1818  from  the  Encyclop.  Brit ;  Stewart ; 
Partington;  Tredgold ;  Farey;  Lardner; 
Farcy's  article  in  Rees'  Cyclop. ;  Galloway ; 
Arago's  €\oge;  the  Mining  Journal  for  last 
year,  and  correspondence  on  duty  of  engines 
therein ;  the  proceedings  of  Institution  of 
Civil  Engineers,  and  other  bodies  where  the 
subject  has  been  discussed ;  Lean's  reports ; 
Lean's  historical  statement ;  all  the  parlia- 
mentary reports  on  steam  navigation,  and 
evidence  before  Committees  from  that  on 
steam  navigation  to  India  in  1824;  and  Mr. 
Scott  Russell's  article,  "  Steam  Navigation," 
in  the  new  edition  of  the  Encyclop.  Brit 
Of  these  works,  by  far  the  most  valuable,  in 
accuracy,  in  investigation,  scientific  discus- 
sion, and  useful  registers  of  the  performances 
and  proportions  of  Mr.  Watt's  engines,  is 
Farcy's  work  ( 1827).  This  might  be  expected, 
as  he  was  on  terms  of  intimacy  with  the  great 
engineer,  who  kindly  furnished  him  with  all 
its  valuable  contents.  The  errors  in  all  the 
others,  except  Lardner,  are  surprising. 

I  was  fearful  I  might  be  misunderstood 


about  the  speed  of  the  Cornish  piston,  and 
sent  an  explanation  of  that  part  before  the 
paper  was  printed.  But  having  no  drafts  of 
my  papers  I  did  not  probably  refer  to  it  with 
sufficient  accuracy  to  admit  of  the  correction. 
In  those  engines  which  do  most  duty,  the 
piston  rests  a  little  while  at  the  top,  and  the 
eduction  valve  is  opened  a  second,  or  even 
more,  before  the  steam  valve.  Now  although 
the  piston,  when  in  motion,  travels  at  the 
usual  rate,  the  steam  has  got  such  a  start  of 
it  that  the  piston  does  not  move  fast  enough 
to  overtake  it,  to  feel  the  resistance  of  any 
uncondensed  steam.  There  will  always  be 
that  resistance  due  to  the  vapour  in  the  con- 
denser; but  this  is  clear — it  is  not  analogous 
to  that  mean  resistance  which,  in  rotative 
engines,  retards  the  piston  so  considerably. 
The  eduction  valves  of  the  present  rotative 
engines  are  made  with  twice  the  area  of  those 
of  Mr.  Watt,  and  yet  their  duty  is  less.  Ask 
any  engineer  the  reason,  and  he  will  say,  the 
object  is  to  give  a  quicker  passage  for  the 
steam  to  the  condenseCr  But  what  is  the  use 
of  this,  or  where  are  those  true  principles  of 
science  which  guided  Mr.  Watt  in  making 
them  smaller?  With  injection  water,  pro- 
portioned to  get  no  better  extreme  vacuum 
than  the  best  (27*^),  the  exhausting  valves 
need  be  only  large  enough  to  let  the  steam 
escape  as  quickly  as  it  can  be  condensed  by 
that  quantity  of  water ;  to  make  them  larger 
assists  not  the  process  or  time  of  condensa- 
tion, but  loses  more  steam  by  clearage,  and 
power  by  friction.  How  is  it  that  even  with 
the  use  of  expansive  steam,  and  perhaps 
better  clothing,  rotative  engines  have  retro- 
graded in  duty  ?  Because  every  part,  in  re- 
ference to  the  final  result,  has  not  been  con- 
sidered, as  it  was  by  Mr.  Watt  It  seemed 
to  be  so  evident  that  the  larger  the  exhaust- 
ing valves,  the  greater  the  mean  exhaustion, 
and  thereiore  the  greater  the  power,  that  Mr. 
Watt's  science  was  looked  upon  as  that  of  a 
pastime,  the  result  of  some  fortuitous  ar- 
rangement ;  not  that  the  proportion  of  every 
minute  part,  and  the  ascertainment  of  the 
best  cylinder  exhaustion,  were  determined  by 
deep  thought  and  laborious  experiments. 
And  what  test  do  they  now  give  us  of  greater 
excellence  ?  None !  on  the  contrary  a  retro- 
gression in  duty  is  discovered  after  a  practice 
of  half  a  century  I  I  have  given  reference 
to  the  works  from  wliich  I  have  drawn  these 
FACTS ;  those  who  doubt  them  can  easily 
track  my  steps ;  and  if  I  should  not  readily 
reply  to  objections,  it  will  only  be  when  it  is 
apparent  that  the  parties  take  no  pains  to 
search  and  correctly  compare. 

To  Mr.  Galloway  seems  due  the  credit  of 
first  noticing  the  difference  of  exhaustion  at 
a  means  of  duty ;  but  though  so  old  it  de- 
serves reviewing,  for  it  has  been  quite  over- 
looked in  the  many  late  discussions.  It  ia 
rightly  observed,  too,  by  Dr.  Hartley,  that 
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*'  any  hypothent  which  poateitag  an^dent 
degree  of  pUuBibility  to  acooont  for  a  num- 
ber of  facts,  helps  us  to  digest  those  facts, 
to  bring  new  ones  to  light,  and  to  make  e<- 
perimenta  ctucit  for  the  benefit  of  future  in- 
quirers." 
April  89, 18U. 

♦ 

ABBTmACTS  OF  SPECIFIC  ATIONI  OF   ENGLISH 
PATENTS   RECENTLY   ENROLLED. 

•^^  Patenteet  wUhing  for  more  full  a6- 
ttractt  of  their  SpecificaAont  than  the  pre- 
sent  regulatioru  rf  the  Regittration  Offlcet 
will  admit  of  our  giving,  are  requetted  to 
favour  us  with  the  loan  (/  their  Spee\fteatione 
for  the  purpote. 

John  Duncan,  of  Great  Georoe- 
dTREET,  Westminster,  Gentleman,  for 
improvementt  in  machinery  for  cutting,  retch- 
ing, or  tevering  grass,  grain,  com,  or  other 
like  growing  plants  or  herbs.  (A  communi- 
tion.)    Enrolment  Office,  May  1,  1841. 

In  front  of  the  machine,  4>n  the  right  hand 
side  of  the  shafts,  there  is  a  conical  frustrum 
with  a  circular  cutting  plate  at  its  base ;  se- 
vetal  cutting  instruments  like  small  scythes 
are  affixed  to  this  plate,  and  below  them  a 
series  of  fingers  project  from  the  bottom 
frame  of  the  machine,  which  gather  the  com 
&c.  together,  and  hold  it  against  the  cutters. 
The  fruatrum  is  set  in  motion  bv  its  con- 
nection with  one  of  the  running  wheels,  and 
as  the  com  is  cut  it  revolves  with  the  fras* 
trum,  and  is  carried  round  to  the  body  of  the 
machine  where  it  is  collected.  The  claim  ia 
to  the  combination  of  the  fixed  projecting 
fingers  with  the  revolving  cutters,  and  also 
the  combination  of  the  fmstrum  with  the 
Evolving  and  stationary  guides  by  which  the 
crop,  when  cut,  is  confined  to  and  discharged 
from  it 

Elwah  Galloway,  of  Manchester- 
street.  Grays-inn  Road,  Engineer,  for 
improvements  in  propelling  railroad  carriages. 
Enrolment  Office,  May  1,  1841. 

On  the  middle  of  the  axle  of  each  pair  of 
running  wheels  a  small  double  fianged  wheel 
18  placed,  in  contact  with  a  moving  rail  in 
the  centre  of  the  line  of  railway,  supported 
on  anti-friction  wheels.  Motion  is  given  to 
this  rul  by  a  stationary  engine,  which  pro- 
pels the  carriages  by  contact  with  the  small 
wheel. 

The  claim  is  to  the  mode  of  propelling 
carriages  on  railroads  by  the  application  of 
a  moving  rail  or  bar,  acting  against  a  wheel 
or  wheels,  of  different  diameter,  to  the  other 
wheels  of  the  carriage,  by  which  means  car- 
riages can  be  propelled  on  railways  at  a 
much  greater  velocity  than  the  speed  of  the 
moving  or  propelling  rail  or  bar. 

Josiah  Pumphrey,  of  New-town  Eow, 
Birmingham,  BmAss-FOUNDER,  for  certain 
improvements  in  machinerg  to  be  employed  in 


thsmamifaeturerf  wire  hooks  mtd  ogee.    Bn- 
rolment  Office,  May  1,  1B41. 

Instead  of  the  usual  methods  of  planiahing 
wire  hooks  and  eyes,  this  patentee  employs 
a  pair  of  dies,  the  lower  one  being  fixed,  the 
other  moved  vertically  by  an  eccentric  on  a 
horicontal  shaft  driven  by  steam  or  other 
suitable  power. 

Hbnry  Wihbhurst,  of  Limbhousb, 
Ship-buildbr, /or  ithprooernvnis  in  sieoM* 
vessels,  in  eommitnieaHng  power  to  propellers 
rf  steam^veseels,  and  in  shipping  amd  umsMp- 
ping  propellers.  Enrolment  Office,  May  1, 
1841. 

The  first  improvement  consiats  in  strengtli* 
ening  that  part  of  the  vessel  in  which  screw 
propellers  work,  by  the  application  of  a  main 
body  post  Bind  a  lower  buttock. 

Secondly.  In  the  mode  of  eommnnicat- 
ing  power  to  the  propellers :  the  pi  opeUer 
shaft  is  connected  by  a  eonpling-boz  to  one 
end  of  a  horixontal  shaft,  to  the  other  end  of 
which  is  ftstened  a  cog-wheeL  This  cog- 
wheel is  driven  by  means  of  two  others  turn- 
ed by  a  steam-engine.  Motion  is  also  com- 
municated to  the  horicontal  shaft  by  endless 
bands  which  pass  round  a  drum  fixed  on  this 
shaft  and  round  drums  on  the  axis  of  eaeh 
of  the  two  cog-wheels.  The  propeller  is 
detached  from  the  driving  shaft  when  re- 
quired by  disengaging  the  coupling  box. 

Thirdly.  For  shippme  or  unshipping  the 
propellers,  the  propeller  shafthas  ito  bearing! 
in  two  angular  bars,  on  the  lower  end  of 
which  there  is  a  projection  which  enters 
a  recess  formed  in  the  metal  braces  that 
unite  the  body  post  with  the  keel  and  stem 
post  The  upper  end  of  each  bar  passes 
throuffh  the  trunks,  where  they  are  made 
fast  wnen  in  use ;  but  when  it  is  required  to 
unship  the  propellers,  the  stems  are  raised, 
till  the  studs  are  lifted  out  oi  the  recesses. 
The  propellers  are  then  drawn  from  under 
the  vessel  by  means  of  suitable  tadde  pre- 
viously attached  for  that  purpose. 

The  claim  is  1.  To  the  mode  of  applying 
a  body  nost  as  described. 
2.  To  tlie  mode  of  communioating  power,  by 
the  combined  means  of  cog-wheels  and  bsjids 
or  Btraps,  to  propellers. 

8.  To  the  mode  ef  shipping  and  vnship- 
ping  propellers. 

James  Heywood  Whitehead  of  THfe 
Royal  George  Mills,  York,  Manufac- 
turer, for  improvements  in  the  mam^flacture 
of  woollen  belts,  bands  and  driving  straps. 
Enrolment  Office,  May  1,  1841. 

These  improvements  refer  to  the  adapta- 
tion of  woollen  belts  as  a  substitute  for  leather 
for  driving  machinery.  The  woollen  belt  is 
passed  through  a  composition  of  8  lbs.  of 
linseed  oil  and  2  lbs.  of  resin.  The  oil  is 
boiled,  and  the  resin  added  in  the  state  of 
powder,  and  the  mixture  stirred  till  the  in- 
gredients are  thoroughly  ineoipomted*    The 
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belt  is  pMied  through  this  mlztore  knd  be- 
tween weighted  rollers,  and  is  then  well 
stretched  lengthwise  and  dried,  when  it  is  fit 
for  use. 

James  Botdell,  Jun.»  op  Cheltenham, 
Iron  Master,  for  improve»i9nt$  in  working 
r^lway  and  other  earriaget,  in  order  to  $top 
ihem,  and  alto  to  prevent  their  running  eff  the 
raiie.    Enrolment  Office,  May  2,  1841. 

For  the  purjiose  of  stopping  a  railway  car- 
riage, a  projection  is  affixed  beneath  it,  car- 
rying the  axis  of  a  break  lever,  the  lower  end 
of  which  is  enlarged  and  embraces  the  rail, 
being  lined  with  wood  to  create  friction. 
Whenever  it  is  desired  to  stop  the  carriage, 
the  break  is  brought  in  forcible  contact  with 
the  rail  by  means  of  a  second  lever  and  con- 
necting links. 

In  order  to  prevent  carriagei  running  off 
the  rails,  there  are  two  bars  placed  beneath 

and  crossing  beneath  Uie  centre  of  the  fram- 
ing, from  which  they  are  suspended  by  a  pin 
Csing  through  a  slot  in  the  middle  of  each 
,  and  having  sufficient  play  to  permit  the 
train  to  move  easily  over  tlie  usual  curves. 
^  The  ends  of  the  bars,  are  connected  by 

Eins  to  those  of  the  carriages  before  and  be- 
ind,  thus  forming  a  continuous  line  of  ban, 
which  will  in  most  cases  keep  the  carriages 
on  the  rails;  or  should  one  carriage  get  off 
the  rail  it  will  be  prevented  from  running  at 
any  great  angle  with  them. 

The  claim  is  1.  To  the  mode  of  applying 
apparatus  acting  by  lever  pressure  on  the 
raOs,  as  a  means  of  stopping  carriages  as 
herein  described. 

2.  To  the  mode  of  applying  bars  to  pre- 
vent carriages  running  off  the  rails  of  rail- 
ways. 

John  Edward  Orange,  op  Lincolns- 
Inn,  Old  Square,  Captain  in  thb  81bt 
RBa]MEMT,/0f  improvement*  in  apparatus  for 
serving  ropes  and  cables  with  yam.  Enrol- 
ment Office,  May  1,  1841. 

This  invention  consists  of  an  improved 
serving  mallet,  so  constructed  as  to  serve 
ropes  or  cables  with  yam,  and  at  the  same 
time  carry  a  supply  of  that  materia],  so  as  to 
dispense  with  a  second  person,  heretofore  re- 
quired, to  hand  the  yam  round  the  rope.  For 
accomplishing  this  object,  a  yam  holder 
consisung  of  a  copper  ball,  is  attached  to  the 
upper  part  of  the  serving- mallet ;  the  upper 
part  opens  on  a  hinge  joint  to  receive  a  ball 
of  yam,  and  is  then  closed  by  a  catch  and 
wedge.  The  yam  passes  out  through  an 
opening  in  the  under  side  of  the  ball,  Uience 
under  a  friction  crank  on  the  side  of  die 
mallet,  for  giving  any  required  degree  of  re- 
sistance to  the  passage  of  the  yam. 

The  claim  is  to  the  mode  of  combining 
serving-mallets  with  apparatus  for  holding 
yarn,  and  governing  its  winding  on  a  rope  or 
cable  as  deieribed. 


HiRMAlt    SCHEOfeDlilf    OP    MaRK^LANE, 

London,  Broker,  for  impre/eements  in  fiU 
terSf  (pRrtly  a  communication).  Enrolment 
Office,  May  1, 1841. 

These  improvements  relate  to  bag  filters, 
principally  employed  for  filtering  the  syraps 
of  sugar.  In  the  first  place,  these  filters  are 
constracted  of  a  number  of  bags  either  plain 
or  plaited^  and  into  the  mouth  of  the  bag  a 
frame  is  inserted,  provided  with  suitable 
apertures  for  the  entrance  of  the  syrup.  The 
bags  are  placed  within  a  box  fitted  with  a 
perforated  false  bottom,  on  which  the  bottoms 
of  the  bags  rest,  their  mouths  with  the  frames 
being  near  the  top  of  the  box  and  secured  in 
their  places  by  wedges;  the  syrap  being 
poured  into  the  upper  part  of  the  box  above 
the  frames,  runs  into  the  bags,  through  which 
it  filters  and  may  be  drawn  off  at  the  bottom 
of  the  box  by  means  of  a  cock. 

Another  improvement  consists  in  attach- 
ing a  number  of  small  bags  to  the  bottom  of 
a  large  one,  so  that  when  drawn  through  and 
the  large  bags  reversed  in  order  to  eleanse 
it,  they  appear  like  so  many  pockets  attached 
to  the  bag;  but  when  ready  for  use  they  are 
within  the  bag,  their  mouths  opening  down- 
wards towards  the  bottom  of  the  box,  and 
are  kept  stretched  by  strings  attached  to 
their  other  ends  and  tied  to  loops  on  the  sides 
of  the  large  bag. 

A  third  improvement  consists  in  merely 
drawing  a  filtering  bag  once  or  twice  within 
itself,  and  suspending  the  folds  by  loops  and 
strings,  for  the  purpose  of  presenting  a  larger 
filtering  surface  to  the  action  of  the  symp. 

The  last  improvement  consists  in  the  em* 
ployment  of  a  number  of  small  filtering  bags 
enclosed  within  an  outer  bag,  the  small  bags 
being  dosed  except  an  opening  at  the  bottom 
of  each,  which  communicates  by  a  short  pipe 
with  an  opening  in  the  outer  bag,  so  as  te 
permit  the  liquid  that  filters  through  the 
small  bags  to  ran  to  the  bottom  of  the  con- 
taining box. 

The  claim  is,  1.  To  the  mode  of  employing 
frames  and  bags  as  herein  described. 

2.  To  the  mode  of  constructing  and  appiyi* 
ing  filter  bags. 

8.  To  the  mode  of  constracting  and  apply- 
ing filter  bags  by  drawing  ea<£  bag  within 
itsel£ 

4.  To  the  mode  of  combining  bag-filters 
herein  described. 

Richard  Faroer  Emmerson,  op  Wal- 
worth, Gentleman,  Jor  improvements  in 
applying  a  coating  to  the  surface  of  iron  pipes 
and  tubes.  Enrolment  Office,  May  8,  1841. 
The  coating  here  referred  to,  is  tin  or  an 
alloy  of  tin,  applied  to  the  extemal  or  in* 
temal  surface,  or  both,  of  wrought  iron 
welded  tubes,  and  cast  iron  tubes,  in  the  fol- 
lowing manner: — 

The  surface  to  be  operated  upon  is  first 
deaased  by  pidding,  scouring,  and  wash- 
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ing ;  the  article  is  then  Immersed  for  a  few 
miuutes  in  a  muriate  of  zinc,  made  by  dis- 
solving three  ounces  of  zinc  in  a  pint  of  mu- 
riatic acid.  The  surfaces  are  next  dusted 
over  with  j>owdered  resin,  and  then  dipped 
into  melted  tin  or  an  alloy  of  tin,  as  in  the 
usual  mode  of  tinning. 

The  claim  is  to  coating  of  the  surfaces  of 
welded  iron  and  cast  iron  tubing  with  tin  or 
an  alloy  of  tin  in  the  manner  described. 

John  Clarke,  of  Islington,  Lancaster, 
Plumber  and  Glazier,  fw  an  hydraulic 
double  action  lift  and  force  pump,  (a  commu- 
nication). 

This  double  action  pump  consists  of  a 
working  barrel  fitted  with  a  solid  piston,  the 
piston-rod  working  through  a  stufimg-box  at 
the  top ;  the  barrel  is  mounted  upon  what 
the  patentee  terms  a  water  chamber,  but 
whicn  is  in  fact  a  valve  chambeTf  containing 
two  sets  of  valves ;  the  one  set  communicat- 
ing with  the  lower  part  of  the  working  barrel 
below  the  piston,  the  other  set  communicat- 
ing by  a  side  chamber  or  passage  with  the 
upper  part  of  the  barrel  above  the  piston,  so 
that  water  is  raised  in  both  the  upward  and 
downward  movement  of  the  piston. 

The  claim  is  to  the  invention  of  the  said 
water  chamber  so  constructed,  of  whatever 
form  it  may  be  made,  and  whether  it  is  ap- 
plied to  pumps  for  mines,  fire-engines,  ships, 
or  any  other  of  the  purposes  for  which  force- 
pumps  are  ordinarily  used.  Also,  the  in- 
vention of  constructing  and  casting  the  barrel 
of  tbe  pimip  and  the  side  chamber  in  one 
piece  of  metal,  which  may  be  either  brass, 
iron,  or  any  other  metal. 

This  patentee  has  been  very  ill  advised  in 
this  matter,  having  re-invented  and  re-pa- 
tented an  invention  for  which  a  patent  already 
exists,  and  has  been  in  extensive  use  for  se- 
veral years.  On  referring  to  our  27  th  vol., 
at  page  82,  a  description  of  Lambert's  Patent 
Double  Action  Pump  will  be  seen,  which  is 
in  every  way  identical  with  that  now  re- pa- 
tented by  Mr.  Clarke. 

John  Rapson,  of  Limehouse,  Mill- 
wright, for  improvements  in  paddle-wheels 
for  propelling  vessels  hy  steam  or  other 
power.    Enrolment  Office,  May  3,  1841. 

This  invention  relates  to  applying  hollow 
vessels  to  paddle-wheels  in  place  of  tha  float- 
boards  or  paddles  now  employed,  whereby 
(it  is  said)  in  causing  such  hollow  vessels  to 
be  immersed  in  the  water  by  the  rotation  of 
the  wheels,  such  vessels  will  offer  greater  re- 
sistance to  the  power  of  the  engines,  and 
thus  cause  the  vessel  to  be  propelled  more 
advantageously ;  and  the  hollow  vessels  in 
passing  the  perpendicular  when  under  the 
water,  will  by  their  levity  tend  to  rise  to  the 
surface,  thus  requiring  less  of  the  engine 


power  heretofore  requisite  for  raising  what  is 
called  back  water. 

In  the  drawing,  five  of  these  hollow  ves- 
sels, which  are  formed  of  two  copper  cones 
united  at  the  base,  resembling  in  appearance 
a  buoy,  are  attached  to  the  framing  of  the 
paddle-wheel,  strengthened  with  suitable 
braces,  &c.,  so  as  to  enter  and  quit  the  water 
endways. 

The  claim  is  to  the  mode  herein  described 
of  constructing  paddle-wheels  by  applying 
hollow  vessels  in  place  of  the  float-boards 
heretofore  used. 

Henry  Hind  Edwards,  op  Notting- 
ham Terrace,  New  Road,  Engineer,  for 
improvements  in  evaporation.  Enrolment 
Office,  May  5,  1841. 

This  invention  relates  to  certain  modes  of 
improving  the  application  of  heat,  so  as  to 
obtain  greater  results  from  a  given  quantity 
offiiel.  "It  will  be  found,"  says  the  pa- 
tentee, "that  when  a  liquid  is  heated  up  to  its 
boiling  point  under  the  pressure  of  the  at- 
mosphere, steam  ¥rill  be  emitted.  If  this 
steam  is  forced  into  a  worm  contained  in  the 
heated  liquid  from  which  the  steam  was 
generated:  and  this  steam  compressed 
till  it  acquires  a  pressure  of  about  one- 
twelfth  of  an  atmosphere  greater  than  its 
pressure  when  occupying  &e  space  in  the 
evaporating  vessel  between  its  cover  and  the 
surface  of  the  heated  fluid ;  the  steam  forced 
into  the  worm,will  under  such  circumstances 
be  entirely  condensed  by  giving  up  its  latent 
heat  to  the  surrounding  heated  liquid,  and 
that  at  the  rate  of  about  three  pounds  of  con- 
densed steam  per  hour  for  every  square  foot 
of  the  heating  surface  of  the  worm.  The 
steam  produced  by  the  evaporation  of  the 
heated  liquid,  will  thus,  by  its  condensation, 
restore  to  the  heated  liquid  all  the  caloric 
abstracted  from  it  as  latent  heat  by  the  steam 
generated;  and  the  evaporation  of  the  heated 
liquid  may  be  thus  continued,  ¥rith  the  as- 
sistance only  of  the  power  requisite  to  com- 
press the  steam  in  the  worm  or  other  proper 
refrigerating  apparatus,  and  the  restitution 
of  that  quantity  of  caloric  which  may  have 
escaped  from  the  apparatus  by  leakage  or 
radiation." 

The  application  of  this  principle  must  of 
course  be  modified  to  suit  the  particular 
purpose  to  which  it  is  to  be  applied;  the 
patentee  describes  two  forms  of  apparatus,  in 
one  of  which  the  steam  is  cxtract<:d  from 
the  upper  part  of  the  boiler,  and  forced 
through  a  worm  by  a  pump,  the  compres- 
sion of  the  steam  being  regulated  by  a 
weighted  escape  valve ;  in  the  other  arrange- 
ment, a  blast  of  high  pressure  steam  escaping 
from  a  small  tube  into  an  enlarged  pipe,  pro- 
duces the  like  effect 
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salt's  VA8B   FILTBR. 

Sir, — The  subject  of  filters  having 
been  frequently  noticed  in  your  pages, 
I  send  you  the  enclosed  description  of 
one,  which  has  been  laying  amongst  my 
papers  for  some  years,  for  insertion  in 
the  Mechanics*  Magazine  if  you  deem  it 
suitable. 

Yours  most  respectfully, 

Samubl  Salt. 

UTerpooi.Ma7io.i841. 

Description. 

The  vase  herein  applied  as  a  filtering 
vessel,  is  made  of  clay  (common  or  china). 
The  mould  for  the  vase  is  made  in  two 
parts  lengthways,  and  is  divided  into 
two  parts  by  a  plate  near  the  middle,  the 
upper  part  to  receive  the  foul  water,  and 
the  lower  part  to  receive  the  water  when 
filtered. 

The  filterer,  as  above,  resembles  a 
screw  in  a  circular  form,  the  threads  of 
which  are  covered  on  the  outside  with  a 
casing,  so  that  the  inside  represents  the 
form  of  the  worm  of  a  still. 

The  greater  part  of  the  worm  is  filled 
with  sand,  and  the  remainder  with 
pounded  charcoal;  a  small  piece  of 
sponge  should  be  placed  in  the  mould. 

The  mould  for  the  filterer  is  made  in 
two  parts,  as  shown  in  fig.  1  (see  our 
front  page),  one  part  showing  the  top 
and  the  other  the  bottom.  The  mouth 
piece  is  shown  in  fig,  2 ;  it  is  connected 
with  the  upper  part  of  the  vase,  by  pass- 
ing through  the  plate — the  other  end 
being  underneath  the  plate  where  the 
water  discharges. 

The  filterer  being  joined  together,  is 
fixed  to  one  half  of  tne  vase,  and  cement- 
ed thereto,  the  vase  is  then  joined  toge- 
ther, and  it  is  ready  (after  drying)  for 
the  fire. 


PBRKINS'S   8Y8TBM   OP  WARMING  BY 
HOT   WATER. 

Sir, — I  beg  to  offer  some  observations 
upon  the  report  of  Messrs.  Davies  and 
Ryder  of  Manchester,  relating  to  the 
Hot  Water  system  patented  by  Mr. 
Perkins,  and  of  experiments  made  pro- 
fessedly to  ascertain  its  liability  to  oc- 
casion fire — but  practically,  J  think,  to 
discover  in  how  short  a  period  the  im- 
proper action  of  fire  and  water,  might 
be  made  to  develope  their  destructive 
capabilities. 


I  was  in  hopes  that  seme  able  cham- 
pion of  useful  works,  and  of  men  who 

devote  themselves  and  their  property  to 
useful  inventions,  would  have  slept  for- 
ward to  express  better  than  I  can  do 
the  great  virtue  of  candour  and  single- 
ness of  purpose  in  affairs  of  scientific  in- 
vestigation, but  none  has  appeared,  and 
I  therefore  shall  endeavour  to  do  justice 
to  an  apparatus  from  which  I  have  my- 
self derived  considerable  advantage,  and 
which,  under  fair  treatment,  I  consider 
a  very  perfect  and  safe  mode  of  distri- 
buting heat. 

To  effect  this  object,  I  have  not  to 
prove  the  excellence  of  Perkins's  appa- 
ratus, nor  to  disprove  the  new  laws  of 
heat  and  radiation,  which  the  discoveries 
of  Messrs.  Ryder  and  Davies  have  pro- 
duced— volumes  instead  of  pages  might 
be  required  for  the  latter  task.  It  will 
suffice  my  purpose  if  I  can  show  that 
the  merits  of  the  hot  water  system  in 
close  pipes  has  not  been  investigated  by 
Messrs.  Ryder  and  Davies — I  disclaim 
any  thing  like  partisanship. 

It  is  true,  that  those  Gentlemen  vi- 
sited several  buildings,  in  which  they 
found  furnaces  and  tubes  which  had 
charred  wood,  and  combustibles  most 
incautiously  placed  in  contact  with  them, 
as  well  as  others,  when  some  accident 
had  well  nigh  occurred ;  but  they  leave 
the  public  in  utter  ignorance  of  the  cause 
of  these  occurrences.  They  do  not  say 
whether  want  of  water  or  excess  of  fire, 
or  both  of  these  had  or  had  not  caused 
the  evil.  They  do  not  pretend  to  say 
that  the  fittings  they  saw  were  fixed 
either  by  the  patentee  or  under  the  in- 
spection of  an  architect.  They  applied 
tests  in  the  Natural  History  Museum 
at  Manchester,  but  these  were  vnsatiS' 
Jaciory,  that  is  to  say,  they  did  no  da- 
mage. So  they  proceeded  to  work  in  a 
manner  which  would  most  effectually  set 
at  naught  the  strength  of  iron,  and  suc- 
ceeded most  admiraoly  in  a  private  blow 
up.  Of  the  nature  of  the  means  em* 
ployed  to  produce  the  phenomena  re- 
ported by  these  gentlemen  we  have  no 
record— whether  one  or  two  tons  of  coke 
were  employed,  or  whether  there  was  or 
was  not  water  in  the  coUs ;  but  this  1 
believe  has  transpited,  that  the  expan- 
sion tube  was  insufficient  for  the  length 
of  pipe  used,  and  that  to  effect  the  dis- 
aster the  flow  was  reduced  from  140  to 
40  feet. 
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Under  curcuautanceB  raeh  as  I  hav« 
narrated,  allow  me  to  offer  to  the  public 
the  form  of  Report,  which  I  think  Measrs, 
Ryder  and  Daviea  should  have  presented 
to  their  employers. 

**  That  in  consequenoe  of  a  fire  haying  oo- 
ouned  at  Messrs.  Craft  and  Steli's  ware- 
house in  Manchestsr*  they  were  employed  to 
investigate  the  properties  of  Perlcins's  system 
of  hot  water  circulation. 
^  *'  That  upon  giving  the  subject  due  con- 
sideratioD,  they  discovered  not  only  new 
facts  in  the  pMlosophy  of  heat  and  steam, 
but  that  apparatus  for  heating  is  likely  to 
become  dangerous  when  the  furnace  is  placed, 
as  was  the  case,  at  Messrs.  Craft  and  Stell's 
in  the  midst  of  combustibles.  That  in  other 
instances,  they  discovered  danger  had  oc- 
curred, but  whether  from  want  of  water,  by 
ill  arrangement  of  furnace,  or  gross  neglect, 
they  did  not  think  it  necessary  to  sUte.  That 
they  were  perfectly  aware  that  a  veiy  largo 
number  of  public  edifices,  and  private  houses, 
had  been  effectually  warmed  by  small  pipes 
under  the  direction  of  eminent  architects, 
and  that  no  accident  was  recorded,  but  they 
did  not  think  it  necessary  to  state  as  much, 
nor  to  examine  such,  because  the  admission 
would  lead  them  to  investigate  the  cause  in- 
stead of  the  effect  of  explosions  in  those 
cases  where  danger  had  ansen. 

"  That  in  order  to  prove  that  explosion 
was  possible,  they  diligently  set  to  work 
without  consulting  the  patentee  as  to  the 
amount  of  draught,  fuel,  or  expansion  to  be 
allowed,  and  that  they  succeeded  in  boiling, 
igniting,  melting  and  exploding,  and  finally 
blew  up  the  whole  concern,  like  the  last 
scene  in  the  "  Miller  and  his  Men."  That 
a  crowd  came  round  the  door."  . 

"  In  addition  to  this,  they  had  to  inifrm 
the  Committee,  that  if  mortar,  dirt,  or  rub- 
bish be  mixed  in  certain  proportions  with 
the  water  in  the  coils,  bursting  may  occur, 
and  that  at  Messrs.  Wood  and  Westhead's, 
of  Manchester,  where  the  trial  was  made, 
bursting  by  that  means  was  effected." 

"  That  what  has  happened  before  may 
happen  again." 

"  That  negligence  produces  danger." 

Fide  Report. 

The  above  would,  I  think,  compriBe  all 
the  results  of  Messrs.  Ryder  and  Davies's 
experiment,  and  be  a  fair  statement  of 
their  exertions. 

I  wish  for  the  sake  of  the  Manchester 
Assurance  Company  these  gentlemen 
had  paid  my  house  a  visit,  in  which 
there  is  a  furnace  that  heats  six  large 
offices,  and  passages,  and  staircase  be- 
aides ;  for  taoy  might  have  played  up 
all  their  pranks,  and  fired  uid  biased 


away  (or  a  week  without  raising  the  tem- 
perature to  a  dangerous  heat.  And  why  ? 
Simply  because  we  fire-box  is,  adapted 
to  the  sise  of  the  coil  and  the  draught  is 
coDtrouled  by  the  temperature  of  the 
pipes  themselves.  This  is  Mr.  Perkins's 
system,  andArchitects  are  fully  justified 
in  the  preference  they  very  generally 
give  to  it. 

I  am.  Sir, 

Your  obedient  servant, 
Hbnry  R.  Abraham, 
Architect  and  C.E. 

87,  Keppel-street,  Bostell-sqaare,  April  87, 1841. 


WABMINO  AND  HEATING  — MB.  PBB- 
KINS'S  NBW  PB0CB88 — DB.  ABNOT's 
BT0VB8,  BTC. 

Sir, — No  one  can  be  less  disinclined 
than  I  am,  to  award  to  Mr.  Perkins 
the  full  merits  of  a  vigorous  mind  and 
an  ingenious  intellect;  but  "TrosTjr- 
riusVe,"  the  truth  should  be  told.  It  is 
with  things,  not  persons,  that  we  have 
to  do ;  the  former  belong  to  our  intel- 
lectual currency,  the  latter  should  be 
sacred  and  inviolable. 

I  remember,  that  when  I  ventured  to 
impugn  the  safety  of  Perkins's  "  heat- 
ers," I  was  attacked  in  unmeasured 
terms ;  but  the  heaters  subsequently  ez- 

eoded,  and  I  presume  the  invention  is 
id  aside.  The  safet)  of  another  heat- 
ing affair  of  the  same  individual,  has 
been  lately  controverted  in  Manchester, 
by  Mr.  Davies  and  others,  touching  its 
danger  of  setting  fire  to  substances  in 
contact,  and  reidly,  when  the  fright- 
ful frequency  of  fires  assails  us  on  every 
hand,  the  public  cannot  be  too  much  on 
their  guard  in  cases  like  these. 

I  am  not  sure,  that,  in  exchanging 
our  open  fire  places  for  pipes  and 
stoves,  we  have  consulted  either  our  in- 
dividual health,  or  safety.  I  have  seen 
paper,  more  than  charred,  even  on  Ar- 
nott's  stoves;  and  it  seems  to  be  entirely 
forgotten,  that  what  will  merely  char  one 
thing,  m^y  ignite  another,  and  inflame  a 
third. 

Iron,  whether  cast  or  laminated,  at 
elevated  temperatures,  deteriorates  the 
atmosphere;  partly,  I  conceive,  by  ap- 
propriating its  oxygen,  and  partly  by 
abstracting  hygrometric  vapours,  sub- 
sequently decomposed;  nor  is  it  unlikely 
that  some  subtile  principle  may  evolve 
from  its  surfsce.  Dr.  Amott's  stove 
is  ingenious,  in  this  respect,  as  well 
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as  Others.  Shallow  trays,  oontaining 
water,  placed  on  the  head  of  the  stove 
seems  to  relieve  the  oppressive  feeling 
thus  occasioned,  and  should  never  be 
omitted. 

I  hold  it  to  be  an  incontrovertible 
axiom,  that  the  public  welfare  is  para- 
mount to  private  interest,  and  it  is  in 
this  conviction  that  these  remarks  are 
made. 

I  am.  Sir,  your  obedient  servant, 

J.  Murray. 

May  4, 1841. 


chbybrton's  blbctrotypb  busts. 
Among  the  novelties  exhibited  on 
Wednesdav  evening,  at  the  conversazione 
given  by  Mr.  Walker,  as  President  of 
the  Institution  of  Civil  Engineers,  was  a 
small  electrotype  bust,  by  Mr.  Cheverton, 
the  artist  in  ivory,  and  reduced  by  him 
in  the  first  instance  from  Chantrey^s 
models  of  Dr.  Dalton.  It  is  the  united 
result  of  his  peculiar  art  of  mechanical 
sculpture,  and  the  new  art  of  electro- 
metallurgy. It  had  all  the  appearance 
of  having  received  the  highest  finish 
which  the  best  chasing  could  bestow, 
and  yet  we  are  assured  that  it  had  not 
been  touched  in  the  wav  of  improvement 
since  it  came  out  of  the  mould,  which 
indeed  was  exhibited  at  the  same  time  in 
proof  of  this  assertion,  and  in  illustration 
of  the  process  adopted.  A  bust  of  some 
destructible  material  being  prepared,  a 
metallic  coating  is  formed  over  its  surface 
by  electro  deposition,  which  on  the  re- 
moval of  the  inclosed  mass,  constitutes 
the  mould  for  the  electro-type  bust  to  be 
deposited  in,  and  from  which  it  is  de- 
tached by  piecemeal.  The  preparatory 
process,  by  which  the  destroyed  figures 
are  produced,  was  not  disclosed  by  Mr. 
Cheverton,  but  we  understand  that  his 
facilities  for  multiplying  them  are  such, 
that  notwithstanding  this  apparently 
costly  item  in  the  manufacture,  tne  elec- 
tro-types may  be  sold  at  one-half  the 
price  of  bronzes  in  general,  whilst  they 
will  possess  the  beauty  and  fidelity  for 
which  his  ivory  copies  of  works  of  art  aie 
known  to  the  public. 


PRBVBNTION   OF  C0LLIBI0N8  ON   BBA 
AND    LAND. 

Sir, — Coincidence  of  ideas  are  some- 
times very  remarkable.  In  a  communi- 
cation made  to  the  Editor  of  the  Morning 
Chronicle  Newspaper,  many  weeks  before 


your  correspondent  saggested  the  use  of 
the  gong  in  steamers  at  sea ;  I  had  recom- 
mended the  same  thing  in  locomotive 
engines  on  land,  as  the  only  thing  that 
would  meet  the  contingencies  of  a  faa, 
when  luminous  signals  are  of.  no  avail ; 
and  I  also  suggested,  that  by  a  simple 
mechanical  contrivance,  the  engine  itself 
might  be  made  to  sound  the  note  of 
alarm. 
1  am.  Sir,  your  most  obedient  servant, 
J.  Murray. 

May  10, 1841. 

THB   CRANK  AGAIN. 

Sir,— You  have  had  so  many  disquisi* 
tions  and  dissertations,  Utely  in  your 
pages  on  the  use  of  the  crank,  that  I 
think  the  subject  may  now  be  fairly  said 
to  be  "picked  to  the  bone;''  yet  stiU, 
perhaps,  you  would  let  me  endeavour 
to  extract  some  of  the  marrow  of  what 
remains,  chiefly  for  your  correspondent 
"  M.,"  who  is  evidently  not  yet  con- 
vinced. I  am  sure  you  will  always  ap- 
prove of  an  attempt  to  set  any  of  your 
correspondents  (who  may  be  in  error,) 
right:  thereby  enabling  them  to  turn 
their  ingenuity  into  some  more  useful 
channel,  than  trying  to  devise  experi- 
ments  to  prove  impossibilities.  Besides, 
"  M.''  has  lately  addressed  you  on  the 
subject,  giving  an  experiment,  which  he 
seems  to  think  so  perfectly  conclusive, 
that  really  some  of  your  sdentifie 
readers,  miffht  be  misled  by  his  con- 
fidence, and  actually  suppose  that  he 
had  made  out  something  of  a  case. 

I  shall  first  make  a  few  remarks  on 
the  construction  which  Mr.  Aris  gave 
Tsee  vol.  xxxiii,  page  672.)  for  showini^ 
the  work  done  by  the  crank  of  a  steam- 
engine,  and  which  *'M."  found  fault 
with,  (see  page  S3  of  this  vol.,)  but 
which  appears  to  be  perfectly  correct. 


A 

<v\  i 

!  ,  !     !     ! 


rf  D  P 

''  M.''  says  that  the  baae  P  <I,  is  too 
long,  that  it  should  be  equal  to  the  half 
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Stroke  6f  the  piBton  r  P,  bat  he  should 
remember  that  it  is  not  the  work  done 
by  the  piston  that  is  here  represented^ 
but  that  done  by  the  crank;  therefore 
it  is  evident,  that  P  d  must  be  taken 
eaual  to  the  path  described  by  the  crank, 
while  the  }>istoa  is  making  one-half 
stroke,  that  is,  eaual  to  90^  of  the  revo- 
lution of  the  cisnk ;  as  Mr.  Arissays,  the 
ordinates  represent  the  intensity  of  the 
force  available  in  the  crank,  at  each  point 
where  thev  stand.  The  work  done  by  the 
crank,  is  tnerefore  correctly  represented, 
by  the  area  r  e  d  P,  whicn  is  eaual*  to 
the  square  of  r  p,'and  it  may  in  tnis  way 
be  easiiy  compared  mth  the  work  done 
by  the  piston ;  to  represent  which,  we 
must  take  a  base  P  D  equal  to  the  half 
stroke  of  the  piston,  that  is,  equal  to  r  P. 
^ow  in  this  case,  the  available  force 
being  constant,  and  represented  by  the 
line  r  P,  we  have  the  sauare  r  P  D  A  re- 
presenting the  work  done.  Therefore 
the  work  done  by  the  piston  is  exactly 
ecjoal  to  that  done  by  the  crank :  the 
friction  of  the  engine  not  being  taken 
into  account.  So  much  for  the  loss  qf 
/orce,' upon  which,  as  a  "  foundation," 
'*M."  intends  to  "buUd  future  argu- 
ments.'' 

Now  for  ^'M.'8''  experiment.  (See 
page  264  of  this  vol.)*  I  must  first  state, 
that  the  facts  produced  by  the  action  of 
his  appttratus,  are  not  sufficient  for  the 
foundation  of  any  argument;  for  first, 
the  motion  of  the  board  k  with  56  lb. 
weight  on  it  for  2  inches,  is  nothing  to 
the  purpose;  it  would  have  moved  2 2, had 
Ms  drawm  U  back  22 ;  and  as  to  the  28  lb. 
weight  moving  4  inches,  the  fact  is,  it 
would  have  moved  entirely  round  the 

*  Thii  may  be  easily  proved  as  follows, 
by  the  difbrential  calomus : — The  equation 
of  the  curve  of  sines  is,  y  »  sin  s.  Dif- 
ferentiating, we  get  d  y^  cos.  s  d  x,  and 

.  • .  djt'^  -^i^  J  also  «>  —  Bin.  'jr  —  i*— 

COS.* 


COS.  ^x,  and  . ' 


Inte- 


C0S.JPM  v'r* — y*;  hence, 

.    Now  the  area  is  equal  to 
Vf* — jr 

/*  y  d  y 
.^"-■=. 

grating,  the  area  ■■  —  r  (r*— y")  }  +  C.  If 
area  ■-  0,  and  e  -■  f^.  Substituting  this 
value  of  c,  we  have,  the  area  ■-  r  (r— 
v' r*— y").  Taking  it  fromjr—o, to  s=id  », 
dymarmmrp;  we  ibd  the  arear  c  << /)*>f^; 
that  is  equal  to  the  square  of  r  p. 
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Stop  4  if  the  parallelism  (supposed  by 
hvpothesis,)  of  all  the  lines,  continued 
after  the  cross  bar  passed  the  point  h  ; 
this  it  is  evident  was  not  the  case.  Tak- 
ing, however,  all  his  own  facts,  let  us 
see  what  conclusions  ought  to  be  drawn 
from  them.  He  finds  that  a  weight  of 
60  lbs.  at  c,  is  just  sufficient  to  dratv 
56  lbs.  on  it  2  inches,  (the  weight  at  c 
descending  2  inches),  and  when  the  cross 
bar  comes,  against  the  stop  d,  he  finds 
that  the  weight  of  50  lbs.  at  c,  is  only 
able  to  draw  a  weight  of  28  lbs.  on  k 
4  inches  (the  weight  at  c  descends  2  in- 
ches as  before).  What  a  loss  of  power  is 
here !  Half  the  weight  is  carried  double 
the  distance,  and  exactly  the  same  quantity 
of  work  is  done.  Again,  he  finds  that 
the  weight  of  50  lbs.  is  just  able  to  move 
the  weight  of  28  lbs.  4  inches,  and  then 
he  concludes,  that  it  would  draw  a  weight 
of  37 lbs.  6  inches!!  He  would  not 
have  got  the  board  thus  weighted,  to 
move  at  all,  but  that  he  drew  the  cross 
bar  back,  so.that  it  should  come  against 
the  stop  d,  with  an  accelerated  velocity, 
which  then  carried  the  end  of  the  bar  a* 
little  beyond  the  line  g  h. 

Power  is  a  term  frequently  used  in  the 
science  of  statics,  particularly  with  re- 
gard to  a  force  applied,  to  any  of  the 
mechanical  powers ;  and  when  in  any 
system,  a  power  acts  at  a  mechanical  dis- 
advantage, being  by  a  lesser  power 
held  in  equilibrio,  so  that  no  motion  can 
ensue  1  it  may  be  argued,  that  there  is 
a  loss  of  power  sufiered  bv  the  greater. 
This  use  of  the  expression,  loss  otpower, 
which  is  not  unfrequent,  is  however  both 
htghlv  objectionable  and  incorrect ;  it  is 

Sreatly  calculated*  to  mislead  those  who 
ip  but  lightl]^  into  these  matters,  for  if 
we  say  there  is  a  loss  of  power  in  the 
lever,  when  by  means  of  it  a  greater  power, 
is  held  in  equilibrio  by  a  lesser,  we  mubt 
also  say  that  there  is'  a  loss  of  power  in 
the  crank,  when  statically  considered 
in  a  state  of  eqiiili brio.  When,  however, 
motion  takes  place,  we  immediately  see 
how  the  matter  stands ;  the  doctrine  of 
virtual  velocities  shows  us  that  there  is 
no  loss  of  force  whatever  when  the  svs- 
tem  is  in  motion,  and  therefore,  tnat 
there  could  have  been  none,  when  it  was 
at  rest.  This  misapplication  of  the  term 
*'loss  of  power,"  combined  with  the 
fact,  that  the  dynamical  force  of  a  steam- 
engine,  is  invariably  called  its  "  power," 
I  conceive  to  be  in  many  instances  the 
primary  cause  of  the  error  of  attributing 
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a  I088  of  force  to  the  crank.  If  **  M.'^ 
should  still  suppose,  that  when  there  is 
a  mechanical  disadvantage,  there  must 
also  be  a  loss  of  force,  he  may  pro?e  the 
contrary  experimentally  in  a  most  sim- 
ple manner ;  let  a  power  be  applied  to 
the  shorter  arm  of  a  lever,  so  as  to  act  at 
a  great  mechanical  disadvantage,  and 
then  let  the  longer  arm,  act  on  the 
longer  arm  of  another  lever,  whose  armt 
are  proportional  in  length  to  those  of 
the  former,  when  the  entire  power  will 
be  found  in  operation,  at  the  shorter 
arm  of  the  latter ;  therefore  there  can  be 
no  force  lost.  Perhaps  "  M."  will  con- 
sider this  self  evident,  and  that  it  is  not 
worth  while  trying  the  experiment;  bo 
much  the  better ;  an  experiment  exactly 
similar  may  be  tried  with  the  crank. 
Let  him  arrange  a  reciprocating  rod,  to 
move  parallel  to  the  piston  of  a  steam- 
engine,  (or  to  the  direction  of  any  power 
he  applies  to  the  crank,)  and  to  oe  kept 
in  motion  by  a  second  crank,  attached 
to  the  same  axle,  and  equal  to  the  first 
in  length;  then  let  him  test  the  force 
this  rod  moves  with,  and  he  will  find  it 
exactly  equal  to  the  force  of  the  piston, 
(friction  not  being  taken  into  account). 
If,  after  trying  the  experiment,  he  still 
thinks  that  there  is  a  loss  of  force  in  the 
use  of  Hie  crank,  he  must  also  believe, 
that  force  can  oe  increased — in  fact, 
created — ^by  a  crank,  as  well  as  destroyed. 
I  remain.  Sir, 

Your  most  obedient  servant, 
R.W.T. 

April  13, 1841. 


ON  PROPBLLINO.— REPLY  TO  CAPTAIN 
CABPBNTBB  BY  MR.  BTBVBNB. 

Sir, — I  must  repeat  that  there  were  no 
''  comparative  experiments  **  at  the  Poly- 
technic Institution  that  deserved  the 
name,  much  less  a  "series  of  experi- 
ments," as  stated  by  Capt.  C.  The  mere 
running  the  models  up  and  down  the 
pool  at  the  Institution  for  amusement 
cannot  properly  be  called  ''experiments," 
and  wnere  no  calculations  had  been 
made  previously  as  to  power  or  the  ap- 
plication of  it.  In  the  first  place,  their 
powers  were  not  equal,  and  if  they  were 
it  is  well  known  that  experiments  with 
models  amount  to  nothing.  I  had  tried 
the  screw  in  every  form  before  the  dates 
of  Capt.  C.'s  patent  and  Mr.  SmitM, 
and  abandoned  them  as  utterly  fallacious. 


and  causing  a  wasteful  expenditure  of 

rw  for  little  results.  Would  it  not 
monstrous  to  say  you  could  propel  a 
train  of  carriages  on  a  nulway  by  the  ap- 
plication of  the  Archimedean  screw,  in- 
stead of  the  present  method  by  the  wheels 
of  the  locomotive  ?  It  is  <^uite  practi- 
cable, and  why  not  adopt  it?  I  have 
seen  a  down  in  a  pantomime  proceed  at 
a  great  speed  across  the  stage,  making 
many  revolutions  in  his  course,  and  be 
certainly  did  go  fast,  but  was  it  not  at 
the  expense  of  much  more  power  than 
was  necessary  to  proceed  in  the  ordinary 
way  ?  As  a  propeller,  the  screw  can  never 
be  used  with  economy ;  it  must  have  am 
excess  of  power  to  arrive  at  the  same 
speed  as  that  given  by  the  common  paddle 
-*and  this  is  a  position  I  take  up  and 
am  prepared  to  maintain.  If  Capt.  C. 
wishes  this  point  settled  to  his  satisfac- 
tion, a  most  favourable  opportunity  now 
presents  itself— not,  however,  "with 
models,"  but  with  two  actual  steam-vee- 
sels.  One  is  fitted  with  Smith's  Archi<* 
medean  screw,  propelled  by  an  engine  of 
60  horse  power,  a  fine  vessel  calculated 
for  speed  which  will  be  ready  to  start 
next  week  at  North  Shields.  Not  100 
yards  from  this  vessel,  lies  the  steam 
tug  Don,  fitted  with  my  patent  paddles, 
with  an  engine  of  30  horse  power.  Now 
as  Capt  C.  is  for  trying  experiments 
"  without  a  wager,"  of  course  I  cannot 
avail  myself  of  netting  him  one  hundred 
pounds  to  as  many  farthings,  that  the  tug 
Von  will  go  as  fast  again  as  the  above 
vessel ;  na^,  that  she  wiU  tow  the  other 
astern  against  her  60  horse  {tower,  per- 
haps ^re  or  tax  miles  per  hour.  But  as 
1  wish  Capt.  C.  to  think  I  am  not  joking, 
if  he  will  ai^ly  to  Mr.  Marehall,  engi- 
neer, South  Smelds,  he  will  request  uie 
owners  of  the  Don  to  run  with  the  said 
boat  having  the  screw,  and  I  give  him 
my  word  it  shall  be  done  the  very  first 
trip  the  screw  boat  makes. 

It  may  be  interesting  to  know  that  I 
challenged  100  steam-boats  of  equal 
power  to  run  with  the  Don,  fitted  with 
iny  patent  wheels ;  and  a  race  aecordhiglv 
took  place  last  week,  from  Tynemouth 
Castle  to  Sunderland  Pier.  Th^  fastest 
boats  on  the  Tyne  entered  the  lists, 
namely,  the  British  Dominum,  the  Rapid, 
the  Trump,  &c.  Upwards  of  fifty  boats 
came  out,  but  soon  fell  ofi^,  the  wind 
blowing  a  perfect  gale  from  the  south 
east ;  at  times  the  sea  came  over  the  top 
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of  the  bolwarks  of  th«  Boil.  The  Biqnd 
and  Briiisk  Dommum  gave  in  after  run- 
ning about  three  miles  and  a  half,  being 
four  or  five  hundred  yards  astern.  The 
JVmip  only  remaineq,  and  at  one  part 
of  the  race,  getting  the  wind  a  little  to 
assist  her,  nearly  came  up  with  the  JDosi, 
but  at  this  time,  the  sea  being  very  high 
and  the  vessels  steering  westward  to  get 
into  Sunderland  Bay,  brought  the  sea 
more  on  the  beam,  and  the  vessels  began 
to  roll ;  the  wheels  of  the  Trump  were  fre- 
quently out  of  the  water,  but  those  of  the 
ViM,  bemg  twice  the  dip  of  the  others, 
were  not  once  out.  The  Don  won  the 
race  in  gallant  stjrle;  the  distance  run 
was  about  ei^ht  miles,  which  was  done 
in  fifty-five  mmutes,  against  a  strong  head 
wind  and  heavy  sea. 
I  am.  Sir, 

Tour  obedient  servant, 
J.  W.  Stbtbns. 

Woodford,  SMez,  May  12,  IMl. 


BXPBRIMBNT  WITH  MC  NAUOHt's 
STEAM  INDICATOR  APPLIED  TO  A 
LOW-PRESSURE  ENGINE. — ERROR 
IN  TBMPLETON's  rule   for   CAL- 


CULATING 
LEYS. 


THE   POWER    OF    PUL- 


Sir, — In  answer  to  Mr.  Pilbrow's  in- 
quiry in  the  924th  number  of  the  3fe- 
chames'  Magatme,  I  have  to  say  that  I  did 
not  notice  the  condenser  gauge  at  the  time 
I  took  the  diagram;  but  this  morning 
I  took  three  diagrams  with  the  indicator, 
and  I  find  the  average  exhaustion  of  the 
cylinder  to  be  10.81  lbs.;  the  condenser 
26 i  inches,  and  the  number  of  revolu- 
tions 381  par  minute.  Allowing  2  inches 
of  mercury  to  be  equal  to  1  lb.  I  make 
the  diiSerence  of  exhaustion  between  the 
cylinder  and  condenser  to  be  2.44  lbs.  per 
square  inch. 

I  should  have  noticed  Mr.  Pilbrow's 
letter  sooner,  but  I  have  been  in  the 
country,  and  I  receive  the  Magazine 
monthly. 

Allow  me,  Sir,  to  take  this  opportu- 
nity of  noticing  what  I  conceive  to  be  an 
error  in  Templeton's  "  Millwrights'  and 
Engineers'  Pocket  Companion,"  second 
edition.  At  page  100  and  101,  the  article 
on ''  The  Pulley,"  omittinir  the  first  para- 
gimph,  runs  thus,  —  "  The  advantage 
gained  is  always  as  twice  the  number  of 
moveable  pulleys,  without  taking  any 
notice  of  the  fixed  pulleys  neeessary  to 


compose  the  system  of  pulleys  i  hence, 
divide  the  weight  to  be  raised  by  twice 
the  number  of  moveable  pulleys,  and 
the  quotient  is  the  power  required  to 
raise  the  weight." 

Now,  I  will  suppose  a  rope,  or  chain, 
passing  from  a  barrel  over  a  fixed  pulley 
at  the  end  of  a  cat  head— then  under  a 
moveable  pulley,  or  snatch  block — then 
over  another  fixed  pnllev — and  then  the 
end  fixed  to  the  moveable  block ;  by  the 
rule  above  referred  to,  the  power  would 
be  as  two  to  one,  there  being  only  one 
moveable  pulley;  but  "personal  expe- 
riment" clearly  shows  that  the  power  is 
three  to  one,  and  as  Mr.  P.'s  work  is  in- 
tended for  ''  practical  men,"  and  **  me- 
chanics in  general,"  I  would  suggest  that 
the  rule  be  altered  when  another  edition 
is  published. 

Apologising  for  trespassing  so  fiar  on 
your  time,  I  remain. 

Yours  respectfully, 

M.  NOTON. 

May  11. 1841. 


MR.  R.  Armstrong's  proposed  im- 
provement OF    Jeffrey's  plan 

FOR     CONDENSING     SMOKE     BY      A 
SHOWER  OF  WATER. 

Sir, — My  attention  was  yesterday 
called  to  Mr.  Armstrong's  letter,  in  your 
excellent  magazine  of  the  17th  April, 
which  had  previously  appeared  in  the 
Liverpool  Mercury,  and  was  replied  to 
through  the  same  medium,  as  you  will 
perceive  by  the  subjoined  copy.  Mr. 
A.'s  prefatory  remarks  in  transmitting 
you  his  communication  are  penned  in  a 
strain  which  nothing  but  disappointed 
hopes  in  a  weak  cause  can  at  all  palliate. 
His  sarcasm  is  his  most  skilful  weapon, 
and  he  is  pretty  liberal  in  his  attempts 
to  ridicule  wbiat  he  cannot  controvert. 
The  simple  point  in  dispute  is  here :  has 
he  made  one  experiment,  even  with 
moderate  success,  with  Jefirev's  long 
abandoned  shower  scheme  ?  If  he  has 
not,  his  theorising  on  the  efiicacy  of  his 
"  cask,"  "  small  pipe,"  and  «  cullender" 
to  condense  the  smoke  (see  engraving) 
goes  for  nothing,  and  I  very  much  doubt 
whether  this  economical  improvement  of 
his,  situated  as  he  proposes  at  the  height 
only  of  the  engine-house  or  factory, 
would  have  the  desired  eflfect.  However, 
it  is  really  a  pity  that  Mr.  A.  does  not 
settle  the  question  by  an  actual  experi- 
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ment,  as  it  does  not  appear,  on  his  own 
•howing,  that  the  cott  would  be  very 
great,  mnides  that  such  a  proceedinf  k 
what  every  man  havinf^  the  least  preten- 
tion to  scientific  attamments  oo^ht  to 
adopt  I  have  no  wish  to  retaliate  on 
him  in  similar  lan^age  to  his  own,  in 
the  terms  he  applies  to  the  patented  plan 
of  C.  W.  WUliams,  Esq.  I  think  Mr. 
Armstrong  deserves  every  encoarage- 
ment,  having,  I  am  informed,  acted  as 
agent  in  a  number  of  smoke  burning 
patent  processes,  and  being  therefore,  I 
presume,  extensively  acquainted  with 
this  important  subject,  and  I  do  hope 
that  he  will  meet  with  that  support  to 
which  his  zeal  convinces  me  he  has  a 
Mtrong  claim.  Respectfully  referring  to 
the  following  letter, 

I  remain.  Sir, 

Your  obedient  servant, 

Hbnry  Dircks. 

Liverpool,  Etna  Foundry,  May  6, 1841 . 


Degcr^tion  of  Engraving. 
A,  a  cask  or  cistern  on  the  top  of  an 
engine-house ;  B,  a  small  pipe  connected 
with,  C,  the  cullender,  shown  in  section 


on  the  top  of  an  iBteraal  Ikn  made  by 
D  E,  the  brick  partitum,  with  an  open- 
ing at  D,  to  admit  the  amoke  to  the 
shower  of  water  from  the  cullender 
above,  the  chimney  itself  being  ckMed  at 
the  top. 

SMOKE  NUISANCE. 

To  the  Editor  rf  the  Liverpool  Mercury, 

Sir, — I  have  read,  in  your  paper  of  the 
22nd  ult,  Mr.  R.  Armatrong'a  Toluminoiis 
letter,  in  which  he  attempts  to  orertam  the 
chemical  piindplea  carried  out  in  the  patent 
furnace  of  Chas.  W.  Williams,  Esq.  He 
proposes  using  the  exploded  scheme  of 
Jefireys,  to  condense  smoke  by  a  shower  of 
water,  incurring  expense  without  oflfeiing  any 
pecuniary  return.  It  saves  no  fiiel ;  tmd  in 
towns  the  charge  for  water  alone  would  be  an 
insuperahle  ohjection,  and  the  sooty  stream 
generally  a  nuisance. 

He  paid  a  visit  incog,  to  the  Etna  foundry, 
and  onlv  gave  in  his  name,  when  asked,  as 
he  was  learing.  His  letter  offers  a  tissue  of 
gross  misrepresentations  in  reference  to  the 
furnace  there,  which  is  not  an  experimental 
one,  as  he  takes  the  liberty  of  asserting,  but 
one  in  constant  work.  He  is  evidently  not 
aware  that  the  ordinary  defect  of  furnaces, 
arising  from  admitting  too  much  air,  is  par- 
ticularly guarded  against.  Smoke  is  only 
consequent  on  imperfect  combustion:  the 
more  completely  combustion  can  be  effected, 
ju8t  in  proportion  is  the  production  of  smoke 
diminisned.  This  is  obtained  by  judiciously 
admitting  air,  independent  of  the  current  of 
air  in  the  ashpit  By  adopting  the  patented 
method,  the  combustion  is  astonishingly  per- 
fect, the  heat  intense ;  indeed  hotter  even  in 
the  distant  flues  than  has  hitherto  been  ef- 
fected by  any  other  means,  as  we  can  ascer- 
tain, by  metal  bars,  to  which  thermometers 
are  attached.  Mr.  Armstrong's  bold  asser- 
tions, therefore,  go  for  nothing  against  such 
decisive  proofs  as  we  can  aflbrd. 

The  patent  furnace  is  so  constructed  that 
it  is  possible  to  use  it  on  the  common  er 
on  the  patent  principle.    Externally  it  ap- 

Sears  like  the  ordinary  furnace,  has  a  good 
raught,  and  requires  rather  less  attention 
than  usual  from  the  firemen.  In  comparing 
the  two  methods,  it  has  invariably  been 
found,  when  used  in  the  common  way,  to 
give  less  heat,  more  smoke,  an  accumulation 
of  soot,  and  to  be  slow  in  getting  up  steam ; 
whereas,  with  the  same  funiace  m  action  on 
the  patent  principle,  steam  is  obtained  in 
considerably  less  time,  little  or  no  smoke 
made,  the  flues  all  clear  and  free  from  soot, 
the  heat  at  a  higher  temperature  in  all  the 
flues,  with,  consequently,  an  increased  eva- 
porative power  in  the  bcdler, — the  saving  in 
fuel  also  being  very  much  in  favour  of  the 
patent  furnace.    I  have  thus  been  as  concise 
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as  possible,  porposelT  omittiiig  all  allusioiis 
to  whaterer  in  Mr.  A.'s  letter  u  merelv  of  a 
personal  character,  the  merit  of  which  the 
puhlic  will  readily  jadge,  confining  myself  to 
facts,  upon  which  alone  must  depend  the  set- 
tlement of  the  question, — What  is  the  be^t 
method  of  abating  the  smoke  nuisance  ? 

I  remain.  Sir,  your  obedient  servant, 

Henry  Dirckb. 

Etna  Foundry,  Vnlcsn-street,  April  8, 1841. 


SOLUTION  OF    KINCLAVBN's   MATHE- 
MATICAL QUESTION. 

Sir, — I  send  you  a  solution  of  Kin- 
claveii's  Ist  Mathematical  Question  pro- 
posed in  No.  914  of  your  valuable  and 
sdentificjoumal. 

I  am,  Sir»  your  obedient  servant^ 
John  Nelson. 

Msreh89,1841. 

SohUion, 
Let »  =  gross  revenue  before  it  was 
increased,  and  y  z=  interest  of  the  Na- 
tional Debt,  then  by  the  3rd  condition 

of  the  question  --^  or  -^^  revenue 

when  reduced,  and  by  the  4th  condition, 
9«r 


16 


— y— 4000000,  or 


9y—l6y— 64000000  _  ^  ^^^ 


16 


ezpence 


9* 


of  collecting  ^--~  of  gross  revenue,  and 
Id 

by  the  last  condition  V^*.  ;  ,/t-  q, 
16 
3   •    ,    ,  9  «^16y— 64000000. 

T-    ^ 16 

9^l6y--64000000  ^  ^^^^  ^^^^ 

lecting  X  of  gross  revenue  •*.  w — y— 
9g— 16  y— 64000000  ^ 

3r+4y+64000000  ^  ^,^,^  ^ 

12 
produced  from   »  of  gross   revenue; 

l^nce,  lf±lyi±222222  :  4000000 

: :  7f  :  1,  or  3  «+4  y  +  64000000  =s 
368000000.-..  =  ?2!22^22=ly. 

3 

Again,  2  i«,  or  ^ is   the  gross  re- 
4 

venue  when  inersased  in  the  rstip  of 


3i  :  I J  hence,  vT"  :  V^  *  ^  1  .y 

..  9*— 16  y— 64000000  . 

97*-48y-19aO0O000  .    ^^^^^  „.f 

collecting  ^  of  gross  revenue . '  •  — — y 
4  4 

__  27^?— 48  y— 192000000  _ 

9^+8y+6400000^'^  ^^^^^^    ^^^ 
8 

produced  from  Hi^  of    gross    revenue* 
m^y^  9*+8y+64000000  . 

3^4y+64000000  12  ^^^^ 

12  23 

Which  we  obtain  ;r  =  32  y+1 984000000 

=  "^^^^^T^^y,  from  which  equa- 

3 

tion  we  find  y  =  28000000,  and  x  = 

30*00«'«>-"»«»«»    =    64000000. 

3 
The  gross  revenue  before  the  increase 
was  £64  millions,  and  the  interest  of  the 
National  Debt  £28  millions. 

John  Nelson. 


ON  THE   CALCULATION   OF   LIFE 
ANNUITIES. 

(Contixined  from  page  811.) 

Sir, — From  the  short  table  given  at 
the  end  of  my  last  article,  it  appears  (bat 
the  gains  upon  the  single  premiums  of 
assurance  on  lives  of  all  ages  from  10  to 
30  (as  deduced  from  the  Northampton 
Table,  compared  with  what  they  would 
be  bv  a  table  exhibiting  the  decrements 
of  lite  as  observed  by  Mr.  Morgsn  on 
good  or  assurable  lives,)  is  cent,  per 
cent. ;  and  between  the  ages  of  30  and 
50  the  gain  is  67  per  cent.;  between  50 
and  60, 40  per  cent. ;  and  lastly,  between 
60  and  80,  25  per  cent. ;  from  which  it 
might  be  easily  shown  that  the  gainw  per 
cent,  upon  the  annual  premiums  would 
be  in  a  still  hiffher  ratio. 

Krom  Mr.  Morgan's  comparison  of 
the  mortality  on  single  lives  assured  in 
the  Eouitable  Societv  (embracing  a  pe- 
riod of  42  yean,  ana  on  a  body  of  per- 
sons not  less  than  one  hundred  thousand) 
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and  the  raortalUjr  on    mixed  lives  as 

given  in  the  Northampton  Table,  I 
ave  calculated  the  following  table, 
which  exhibits  the  single  and  annual 
premiums  for  assuring  £100  for  a  period 
of  seven  years — ^interest  3  per  cent.  Ist, 
Without  profits  to  the  proprietary.  2d, 
llie  said  premiums  increased  so  as  to 

Table 


give  a  profit  of  30  per  cent  to  the  pvo^ 
prietary ;  and,  3rd,  The  aveiage  annnri 
premiums  for  assuring  a  like  smn  for 
the  same  period  of  time  from  six  of  the 
London  Offices.  The  assured  not  par- 
taking of  any  part  of  the  profits  of  the 
assurers. 


II. 


Premiums  wiUiout  FrofiU  to  the 

Proprietary. 
Term  of  AsBuraace  Seven  Tears. 

Premiums  with  Profits  of  30  per 
cent,  to  the  Propilotary. 

Average  Annual  Pre- 
miums of  six  of  the 
London  Offices. 

Ages. 

Sing^le  Premium. 

Annual  Prem. 

8.       P. 

A.      P. 

A.             P. 

10 

£      »,      d, 
2    15     10 

£    *.     d. 
0      8     10 

£      ».      d. 
8     12      6 

£    #. 

0    11 

d. 
5 

£           B.            d. 

15 

8    11     10 

0     11       5 

4     18      4 

0    14 

9 

0         18          6 

20 

4    10      6 

0     14      5 

5     17       7 

0    18 

8 

1           0           1 

25 

6      9      6 

0    16      8 

6     14      7 

1       1 

8 

1           2          5 

30 

6      7      8 

10      6 

8      5     11 

1      6 

8 

1          6         10 

35 

7      0      7 

18      4 

9      2     10 

1     10 

4 

1          9        11 

40 

7     19      7 

1      5    n 

lo'     7      5 

1     18 

9 

1         12          2 

45 

9    11      7 

1     11       8 

12      9      1 

2      0 

8 

1         19          6 

50 

12     14      6 

2      2      1 

16     10    11 

2     14 

8 

2          8         10 

The  average  annual  premiums  from 
the  above  Table,  between  the  ages  of  15 
and  25,  produce  profits  much  greater  in 
proportion  than  what  is  obtained  be- 
tween the  ages  of  25  and  50.  The  ave- 
rage profit  on  all  ages  between  20  and 
50  is  28  per  cent.  When  I  commenced 
the  calculations  of  the  above  Table,  I 
imagined  that  the  annual  and  single  pre- 
miums were   much  too  high,  but  on 

Table 


finishing  the  subject,  I  am  now  disposed 
to  think  that  the  average  annual  pre- 
miums (with  the  exception  of  very  voung 
lives,)  are  not  upon  the  whole  higher 
than  what  safetv  demands.  Contrast  these 
premiums  witn  the  following,  which 
shows  the  single  and  annual  premiums 
for  the  same  ages,  period  of  time,  and 
rate  per  cent. ;  computed  from  the  data 
of  the  NorthamptonTable  of  Probabilities. 
III. 


Seven 

.  - ._                  ' 

Tears. 

Seven  Years. 

Ayes. 

Single 

Premium. 

Annual  Prem. 

.Ages. 

Single  Premium. 

Annual  Prem. 

10 

£ 
5 

t,       d. 

11      7 

£         B. 

6    17 

d. 
6 

85 

£         B.         d, 

11     14      8 

£      B.      d, 
1     18      7 

15 

7 

2     11 

1      2 

11 

40 

18       5     10 

2      4      1 

20 

9 

1       0 

1      9 

5 

45 

15       8      4 

2     10'    10 

25 

9 

16      4 

1     12 

1 

50 

17     17      0 

8      0      7 

80 

10 

18      1 

1     14 

11 

High  as  these  last  premiums  are,when      they  are  only  abi^ut  the  half  of  what  the 
compared  with  those  in  Table  II.,  still      like  premiums  were  in  the  Equitable 
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99dBtj  abmit  Um  ^mt  1773.  Thus,  for 
an  age  of  25  assured  for  7  Tears,  the 
annual  premium  by  Table  IIL,  given 
£1  I2«.  Id,  For  the  fiaid  age  and  period 
of  time  in  1773^  the  annual  premium 
must  have  been  £3  4«.  2d.  (I)  although 
it  appears  from  Table  II.,  that  the  said 
premmm  is  only  £1  U.  8d.,  and  then 
producing  a  profit  of  30  per  cent,  to  the 
Coropainr.  On  this  head  Mr.  Morgan 
makes  the  follonrmg  statement :  "  When 
Dr.  Price  first  wrote  on  the  subject  of 
Life  Assurances,  it  was  in  general  so  lit- 
tle understood,  that  the  application  of 
the  Equitable  Society  about  that  time  for 
a  charter  was  rejected  by  our  Ijow  Of- 
faers  on  the  ground  that  ihev:  premmms 
were  tnstfideui,  although  they  were 
nearly  twiee  as  Idgk  as  they  are  at  pre* 
sent  (1812.)'* 
I  am,  Mr.  Editor,  yours,  &c. 
Gboroe  Scott, 
Private  Teacher  of  Mathematics. 

91,  New  Charch-ttreet.  Grove  Boad, 
April  10, 1841. 


ABSTRACTS  OP  SPBCIPICATIONS  OF  BBOLISH 
PATENTS  RBOBNTLT  aNEOLLBD. 

*«*  Patenieet  wishing  for  nwre  full  ah- 
itraetM  of  their  Speei/caHoru  than  the  pre- 
sent regulations  rf  the  Registration  Ofices 
wiU  admit  tif  ew  giving,  are  requested  to 
favour  us  with  the  loan  of  their  SpecffieaOons 
for  the  purpose, 

Pierre  Mathbw  Mannourt,  latb  of 
Paris,  but  mow  of  Leicester- square, 
Merchant,  for  improvements  in  wind  and 
stringed  musical  instruments,  (a  comrannicA- 
tion).     Enrolment  Office,  May  5,  1841. 

lliifl  invention  consists  of  a  musical  in- 
strument, resembling  a  guitar  in  shape,  ca- 
pable of  giving  out  separately,  or  in  combi- 
nation, the  toftes  of  a  violin,  clarionet,  and 
violincello.  These  tones  are  produced  by 
means  of  a  double  bellows,  the  wind  from 
which  acts  upon  a  number  of  keys  which  are 
moved  by  the  performer  passinff  his  fingers 
over  a  series  of  buttons  on  the  handle  of  the 
instrument,  which  are  connected  with  the 
key  by  cords  or  wires.  The  keys  are  a  kind 
of  boxes  having  an  opening  at  the  bottom 
for  the  admission  of  air,  and  provided  with  a 
vibrating  tongue  or  valve  at  the  top,  which 
is  attached  by  an  elbow  lever  to  one  of  the 
cords  or  wires.  When  the  performer  de- 
presses a  button,  the  cord  acting  on  the  elbow 
lever  opens  the  valve,  the  air  passing  through 
which  produces  the  musical  tone. 

Gboroe  Owynne,  of  Duke-steeet, 
MAN(;BESTEa-8QUARE,  Gentlbman, /or  Im- 
provemenH  ia  the  wu»$utfaetur$  rfeandies^  and 


in  operating  on  oils  and  fats.  Enrolment 
Office,  Msy  6,  1841. 

This  patent  is  merely  an  extension  to  the 
Colonies,  of  the  English  patent  of  which  the 
specification  was  published  at  page  316,  of 
our  88rd  volmne. 

George  D acres  Paterson,  of  Truro, 
Esquire,  for  improvements  in  eurvilhicar 
tuminfff  that  is  to  say,  a  rest  adapted  fur 
cutting  out  wooden  bowls,  and  a  self-acting 
slide  rest  for  other  hinds  of  curvilinear  turning. 


Petty  Bi^  Office,  May  5,  1841 


rest  consists  of  a  box  or  stand,  sliding 
to  and  from  the  mandril,  by  means  of  an 
endless  screw  j  on  the  front  of  this  box  a 
semi-cap  of  east  iron  is  fixed,  in  which  is 
screwed  a  centre,  similar  to  that  in  the  back 
poppet  of  ordinary  lathes,  and  in  the  centre 
of  the  semi-cup  is  fixed  a  strong  iron  bolt, 
forming  the  axis  of  a  bent  lever  that  carries 
the  cutting  tools.  This  lever  is  bent  so  as 
to  describe  rather  more  than  a  quarter  of  a 
circle  without  touching  the  edges  of  the 
semi-cup.  From  the  semi-cup  to  the  front 
of  the  rest  on  the  side  opposite  the  mandril, 
a  plate  of  brass  or  iron  is  fixed,  in  which 
grooves  are  cut  for  the  tools  to  work  in;  at 
the  back  of  the  bent  lever  is  fixed  a  quad- 
rant, one  end  of  which  is  attached  to  the 
outer  extremity  of  the  lever,  while  the  other 
end  is  screwed  to  an  arm  affixed  to  that  part 
of,  the  lever  where  it  clears  the  semi-cup. 
The  quadrant  is  actuated  by  an  endless 
screw,  b>  which  the  bent  lever  and  tools  are 
set  in  motion. 

^  The  second  of  these  improvements  con- 
sists in  making  a  slide-rest  self-acting,  to  be 
used  for  turning  balls,  and  other  descriptions 
of  curvilinear  turning.  The  rest  differs  from 
an  ordinary  slide- rost  in  the  following 
points : — ^the  tool  is  fixed  above  the  rest  on  a 
small  metal  block,  so  as  to  work  as  close  as 
possible  to  each  centre ;  in  order  to  press  the 
tool  towards  its  work,  there  is  a  toothed 
wheel  which  comes  in  contact,  as  it  ap- 
proaches either  centre,  with  an  iron  bar,  so 
placed  that  the  pressure  of  the  wheel  against 
It  causes  the  wheel  and  scrow  which  is  at- 
tached to  it,  to  move  slightly  round,  thereby 
urging  the  tool  forward. 

A  regulating  screw  presses  against  a  small 
cog-wheel  which  works  into  a  rack  ;  as  the 
rest  approaches  the  centre  on  either  side,  this 
rack  touches  a  lever  which  shifts  the  driving 
band  from  the  live  to  the  dead  pulley,  and 
stops  the  lathe.  The  sllde^rest  is  driven  by 
gearing  from  the  lathe  mandril,  which  may 
be  actuated  by  any  suitable  power. 

The  claim  is,  1.  To  the  rest  or  machine, 
made  in  the  manner  described  and  shown. 

2.  To  the  combined  adaptation  of  the  ma- 
chinery herein  described,  for  making  the 
slide- rest  self-acting. 

Gboroe  DatiANsoir  Clark,  of  Ko.  198, 
STBAin),  Gentleman,  far  t»  iteproved  me^ 
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ihod  (ff  preparhff  taUow,  faU^  and  oilt,  for 
variout  tuet;  by  purifyinff  them,  aHd  deprkh' 
tn^  ihem  qf  qfemive  smell,  and  by  solidifying 
such  asarejhdd:  and  giving  additional  hard- 
ness and  soUdUy  to  such  as  are  solid  ;  and  also 
by  a  new  process  qf  separating  stearine,  or 
stearic  acidf/rom  theelaine,  in  such  substances, 
(A  communicatioD).  Petty  Bag  Office,  May  5. 
If  the  fatty  matters  to  be  acted  upon  are 
solidsv  they  must  be  melted,  if  fluids,  Uie 
healiog  is  mmecessary;  from  20  to  25  per 
cent,  ofconcentrated  sulphuric  acid  is  mixed 
with  the  oil  or  melted  fat,  by  agitation  in  a 
vessel  of  lead  or  wood;  when  well  incor- 
porated, as  much  nitric  add  of  spec.  grav. 
445,  is  to  be  added  as  is  equal  to  from 
l-30th  to  l-20th  of  the  sulph.  acid  em- 
ployed; when  well  mixed  by  continued  agi- 
tation the  mixture  is  to  rest  for  24  hours. 
Water  equalto  half  the  quantity  of  the  mix- 
ture is  then  added,  and  the  agitation  renewed ; 
after  standing,  the  acid  and  water  is  drawn 
off  at  the  bottom  of  the  vessel:  and  this 
waxliing  is  repeated  until  the  water  no  longer 
acqiii res  an  add  taste.  After  all  traces  of  the 
acid  have  been  thus  removed,  water  is  stirred 
ill  until  the  mixture  will  imbibe  no  more, 
which  is  then  put  into  an  air- light  vessel, 
and  subjected  to  the  action  of  steam  of  a 
temperature  of  27r,  for  at  least  half  an 
hour.  The  mixture  is  then  left  to  settle, 
and  the  water  drawn  off  by  a  cock  at  the 
bottom  of  the  vessel.  When  the  fatty  mat- 
ter has  been  separated  from  the  water  and 
become  clear,  it  is  transferred  to  another  ves- 
sel and  agitated  with  a  portion  of  magnesia, 
a  weak  ley  of  soda,  or  other  alkaline  sub- 
stance, together  with  chloride  of  soda  or 
potass,  or  other  base,  until  they  are  ulti- 
mately blended.  When  the  fatty  matter 
has  been  deprived  of  its  bad  smdl  (if  any), 
steam  is  again  introduced,  an^  the  agitation 
renewed,  while  a  quantity  of  the  weak  add 
obtained  from  the  earlier  part  of  the  process 
is  added  to  remove  the  alkali,  and  the  chlo- 
ride, after  which  a  larger  quantity  of  water  is 
added,  and  the  mixture  raised  to  the  boiling 
point,  and  when  the  fatty  matter  has  again  be- 
come clear,  it  is  drawn  omnto  a  suitable  vessel, 
and  a  quantity  of  finely  powdered  oil-cake  and 
animal  charcoal  added  to  it  In  order  to 
separate  the  animal  charcoal  and  oU-cake,  it 
is  allowed  to  settle,  and  if  necessary,  filtered, 
after  which  it  is  run  off  into  moulds,  where 
it  becomes  solid  on  cooling,  whether  the 
original  substance  was  oil,  g^rease,  or  fat 

The  piode  of  separating  stearine,  is  as 
follows  I— the  oil  is  rapidly  mixed  with 
abont  |th  of  its  bulk  of  strong  sulphuric 
acid,  and  agitated  for  upwards  of  half  an 
hour,  then  left  to  rest  for  four  or  five  hours, 
after  which  it  is  put  into  four  or  &ve  times 
its  bulk  of  water  and  well  agitated ;  it  then 
curdles,  and  separates  into  curds  and  dilute 
add,  when  double  the  original  quantity  of 


water  is  added,  and  left  to  sttnd  for  twelve 
hours,  when  the  stearine  will  be  separated 
from  the  elaihe. 

The  claim  is  1,  To  the  employm^t  of  s 
larger  quantity  of  sulphuric  acid  than  has 
been  heretofore  used,  by  means  of  which  a 
chemical  change  is  produced  in  the  oQj 
or  fatty  substanees,  and  by  such  chemical 
change,8oft  fattysubstanoes  are  rendered  more 
hard  and  solid,  and  fluid  oils  are  oonyerted  into 
hard  fatty  matters,  of  the  oondstenoe  of  tal- 
low, and  all  of  them  are  depriyed  of  ofiendTe 
smell. 

2,  To  the  employment  of  the  chlorides  of 
soda,  or  potass,  or  chlorides  of  other  basen, 
in  conjunction  with  the  above,  as  another 
method,  or  as  another  part  of  the  process, 
for  disinfecting  the  most  tainted  fish  oils, 
and  fats  of  every  denomination,  and  for  con- 
verting them  into  hard  substances. 

3,  To  die  employment  of  a  higher  dogree 
of  heat  than  boiling  water,  for  ensuring  the 
most  perfect  separation  of  the  portion  of  sol- 
phuric  add. 

4,  To  the  mode  of  separating  the  stearine 
from  the  dune  of  oUs  and  fatty  matters. 

Alexander  Horatio  Simpson,  of  Nbw 
Palace  Yard,  Westminster,  Gentle- 
man, for  a  machine  or  apparatus  to  be  used  as 
a  moveable  observatory  or  telegraph,  and  as  a 
moveable  platform  in  erecting,repairing,paint- 
ingf  or  cleaning,  the  interior  or  exterior  of 
buildings,  and  also  as  a  fire  escape,  ( A  com- 
munication.) Petty  Bag  Office,  May  5, 1841. 

This  machine  consists  of  a  shaft  or  spar, 
turning  in  a  step  fixed  to  a  foot  or  pediment, 
and  supported  laterally  by  stays.  The  up- 
per end  of  these  stays  are  jointed  to  a  collar 
which  slides  on  the  shaft,  but  is  retained  in 
any  required  pontion  by  a  pin ;  the  lower 
ends^  fit  into  holes  in  the  pecument  so  as  to 
admit  of  the  stays  bdng  placed  at  various 
angles,  and  thereby  support  the  shaft  in  dif- 
ferent positions.  The  shaft  is  constructed  of 
wrought  iron  plates  rivetted  together  with  a 
sunk  rack  on  one  of  the  ddes.  A  frame 
slides  on  the  shaft,  to  which  is  attached  a 
gallery  for  workmen,  &c,  raised  or  lowered 
by  a  pinion  attached  to  the  frame  and  work- 
ing in  the  rack  before  mentioned.  An  im- 
proved construction  of  scaffolding  consists  of 
two  shafts,  placed  on  each  side  of  the  front 
of  a  buildhig;  on  the  top  of  these  shafts  is  a 
cross  rail,  on  which  is  mounted  a  carriage, 
running  on  flanged  wheels,  to  which  are 
fixed  two  gallows  suspending  a  light  ladder 
by  a  pin  or  bolt  On  the  centre  df  this  bolt 
is  a  pulley,  over  which  a  rope  passes,  one 
end  being  fastened  to  a  gallery  dmilar  to  that 
before  mentioned,  and  sliding  on  the  ladder, 
the  other  end  to  a  counterpoise  weight  On 
the  foot  of  the  ladder  there  is  a  roUer  that 
runs  on  a  cross-bar  for  permitting  the  ladder 
to  travel  to  and  fro. 

In  order  to  bring  the  gallery  to  bear 
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against  any  part  of  the  hmlding,  four  ropes 
are  oroTided,  two  of  them  being  fastened  to 
the  bottom  of  the  shafts,  and  passing  over 
two  pulleys  at  the  foot  of  the  ladder  proeeed 
np  to  the  gallery ;  the  other  two  are  fastened 
to  the  top  of  the  shafts,  and  pass  oyer  two 
pulleys  on  the  same  axle-trees  as  the  wheels 
of  the  earriage,  into  the  gallery.  If  a  person 
in  the  gallerv  pulls  the  two  top  ropes,  he 
raises  it,  orif  he  pulls  the  two  bottom  lopes  he 
loweis  it ;  or  by  pulling  either  of  the  side 
ropes  the  ladder  and  gaUery  will  move  in  a 
horizontal  direction. 

The  daim  is  1,  To  the  use  of  a  shaft  or 
soar  as  herein  described,  with  a  gallery  or 
platlbim  suspended  or  attached,  so  as  to  be 
capable  of  being  raised  or  lowered  on  the 
shaft  by  a  power,  either  manual  or  otherwise, 
exerted  within  the  platform. 

2,  To  the  use  or  a  horisontal  suspension 
rail,  supported  by  shafts  or  soars  with  a  plat- 
foim  or  gallery  suspended  tnereftom,  capa- 
ble of  receiving  motion  from  within  the  gallery. 

3,  To  the  giving  motion  to  the  g^ery  or 
platfonn,  by  the  application  of  a  power, 
either  manual  or  otherwise,  from  a  pomt  not 
within  the  gallery  or  platform. 

Amdrbw  Kunn,  op  Livbrpool,  Manv- 
PACTURINO  Chbmist,  foT  « txrUAn  imj^mst' 
memt  or  eeriaim  improiementt  in  the  eemttrue' 
tiomrffitmaees.  Petty  Bag  Office,  May  5, 1841. 

The  iire-place  of  the  furnace  consists  of 
three  distinct  seU  of  fire-bars  joined  together 
BO  as  to  fbrm  the  grate ;  the  fost  set  inclines 
obliquely  downwards  from  the  fire-door  to- 
wards the  bridge  of  the  furnace,  the  second 
is  horisontal,  and  the  third  set  inclines  ob- 
liquely upwards  from  the  latter  towards  the 
bridge,  thus  forming  a  hollow  grate  having 
sufficient  depth  in  £e  middle  for  the  heating 
purposes  of  the  furnace.  The  fire-bars  are 
supported  by  transverse  hollow  iron  bearers, 
havmg  a  slot  on  their  under  sides  open  to 
the  ash-pit,  and  connected  at  each  end  to  sir 
passages  in  the  walls  of  the  furnace,  that 
terminate  in  suitable  apertures  above  the 
fire-bed  in  front  of  the  bndge.  The  air  firom 
the  ash-pit  enters  the  hollow  bearers  through 
the  slots,  and  becoming  heated,  rushes 
through  the  air  passages  and  apertures,  be- 
fore described,  into  the  furnace,  when  it  im- 
pinges on  the  smoke,  and  eflfects  its  combus- 
tion. 

The  claim  is,  to  the  peculiar  positions  of 
the  fire-bars,  particularly  their  rising  ob- 
liquely from  the  fire-door  towards  the  bridge 
of  the  furnace,  together  with  the  hollow 
bearers  underneath  uem,  by  which  the  heated 
air  is  distributed  through  the  various  air- 
passages  in  the  fbmace,and  is  caused  to  im- 
pinge upon  the  smoke  over  the  fire-bed  in 
an  unlimited  number  of  currents,  passing 
through  suitable  apertures  constructed  in  the 
furnace  or  fire-place  in  front  of  the  bridge ; 
and  also  the  air-passage  formed  in  the  bridge 


behind  the  fire-bed,  in  f^imaces  eonstnicted 
fbr  marine  purposes,  or  in  such  situations 
where  a  sufficient  quantity  of  heated  air 
cannot  be  introdueed  over  the  fire-bed. 

0EOROB  HaLPIN,  JuN.,  OP  DUBLlN,  CiVIL 

Enoinebr,  for  improvemetUt  in  mpptyhtg  air 
to  lamps.    Enrolment  Office,  May  7, 1841. 

These  improvements  conrist  in  placing  a 
tube  within  that  which  is  usually  the  inner 
tube  in  the  burners  of  Aigand's  lamp,  and. 
through  the  passage  thus  formed  a  current 
of  air  is  forced,  wUch,  acting  on  the  fiame, 
greatly  increases  the  intensity  of  combustion 
and  the  brilliancy  of  the  light  The  blast 
may  be  produced  by  a  fan  or  blower  worked 
by  any  suitable  contrivance,  or  it  may  be 
supplied  fW>m  a  reservoir  of  condensed  air, 
or  in  any  other  convenient  way. 

The  claim  is,  1.  To  the  application  of  a 
blast  or  current  of  air  (whether  produced  by 
a  blower,  or  condensation,  or  otherwise)  on 
the  principle  of  adding  a  blast  ol  air  in  addi- 
tion to  the  ordinary  draft  of  air  produced  by 
the  burning  of  a  lamp. 

2.  To  the  particular  mode  of  applying  the- 
blast  of  air  as  a  hollow  cylinder,  acting  ver- 
tically on  ihe  inside  of  the  flsme,  without 
causing  defiection. 

8.  To  the  form  and  aoplication  of  the  se- 
parate passage  for  the  blast  or  current  of  air 
through  the  burner,  still  leaving  the  centre 
space  open,  as  in  the  ordinary  Argand  oil 
lamp.  Also,  the  invention  of  the  separate 
passage,  whether  for  applying  a  blast  of  at* 
mospheric  air  in  its  oidmary  state,  or  mixed 
with  gas,  as  for  applying  pure  oxygen  or 
odier  gas  to  the  flame  of  &e  lamp. 

Charles  Db  Bbroub,  op  Blackhbath, 
Obntlbman,  for  certain  improvements  in  Ma- 
chinery  for  making  reeds  need  in  weamng, 
(partly  a  communication).  Enrolment  Office,- 
Majr  7,  1841. 

The  two  pair  of  ribs  into  which  the  dents 
of  the  reeds  are  to  be  set,  are  passed  through 
tubes  and  are  held  at  each  extremity  by 
clamps;  these  tubes  have  at  one  end  a 
hardened  steel  cutter,  and  are  attached  to  a 
head-stock  or  carriage  moving  to  and  tto 
horisontaUy  on  the  bed  of  the  machine,  by 
gearing  from  two  treddles  worked  by  the  feet 
of  the  operator. 

The  pitch  used  in  reed  making  is  kept  soft 
by  burning  charcoal  during  the  operation, 
which  is  as  follows  :*-the  workman  sits  op- 
posite the  two  treddles  with  a  foot  on  each, 
and  the  flattened  wire  of  which  the  dents  are 
made  is  supplied  firom  a  coil,  being  flrst' 
passed  through  a  guide  and  between  the  first 
pair  of  ribs,  thence  through  a  second  guide 
and  between  the  second  pair  of  ribs,  where  it 
arrives  at  a  stop ;  the  workman  then  depresses 
one  treddle,  which  causes  the  two  flyers 
carnring  the  bobbins  on  which  the  pitched 
bands  are  wound,  to  revolve  and  wind  each 
band  round  the  rib  to  which  it  belongs.  The 
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workman  then  depresaM  tlie  other  tveddle^ 
imparting  a  rectiUnear  alternating  motion  to 
the  tubes,  by  which  means  the  wire  or  dent 
is  cut  oS  by  the  edge  of  the  cutter  coming 
in  contact  vnth  the  edge  of  the  guide  through 
which  the  dent  was  fint  passed.  The  drivert 
then  force  the  dent  home,  along  with  the  last 
coil  of  pitched  band,  and  then  return  to  their 
original  position,  for  a  repetition  of  the  like 
process. 

The  cla|m  is,  1.  To  the  general  oombina- 
tion  and  arrangement  of  the  improvements 
herein  described  for  the  purpose  of  making 
reeds  used  in  weaying. 

2.  To  the  arrangement  and  construction 
of  the  cutter  and  £iver  by  which  the  dent 
or  portion  of  flattened  wire  of  which  the  reed 
is  constructed,  is  cut  off,  and  forced  into  its 
proper  position,  in  a  manner  similar  to  die 
action  of  the  hand-reed  maker. 

3.  To  the  principle  of  cutting  off  the  dents 
as  they  are  set  in  the  machine,  by  means  of 
a  cutter  which  does  not  revolve  round  the 
ribs ;  whether  the  cutter  is  formed  of  the  edge 
of  the  driver,  or  by  aprolonged  edge  of  tlie  tube. 

William  Crofts,  of  Radford,  Not- 
tingham, Machine  Maker, /or  certain  im- 
provemenU  in  machinery  for  the  purpose  qf 
making  fgured  or  omamentai  bobbin-net,  or 
twist  lace,  and  other  omamental  fabries, 
hoped  or  woven,  £nrolmentOffice,May  7,1841 

The  first  part  of  these  improvements  re- 
lates to  a  mode  of  bringing  a  succession  of 
pattern  surfaces  to  act  on  £e  guide  bars,  and 
consists  of  a  wheel  with  suitable  notches  in 
its  periphery  for  receiving  filling  or  pattern 
pieces,  which  are  short  round  metal  bars  at- 
tached by  strings  to  a  continuous  strap  of 
leather.  These  pattern  pieces  are  brou^t 
in  succession  into  the  notches  in  the  wheel, 
and  thus  operate  upon  the  g^ide  bars. 

The  second  improvement  consists  in  the 
employment  of  a  peculiar  oonstructioD  of  in- 
dependent instruments  to  act  as  interceptors 
of  warp-threads  in  bobbin-net  lace  machi- 
nery, the  stems  of  which  being  formed  of 
springs  renders  the  use  of  separate  springs 
unnecessary. 

The  third  improvement  relates  to  the  use 
<ii  perforated  metal  plates  to  work  the  guide- 
bars  ;  the  perforated  plates  are  connected  to- 
gether by  an  endless  chain,  and  by  Uie  revo- 
lution of  a  Jacquard  cylinder  are  brought 
under  a  series  of  cranked  levers  that  actuate 
the  guide-bars. 

The  fourth  improvement  consists  in 
the  employment  of  an  extra  point-bar,  to 
keep  the  warp- threads  open  during  the  swing 
of  the  carxiagee  through  them,  so  that  the 
wai^. thread*  below  ths  point-bar  may  he 
racked  and  selected  during  the  movement  of 
the  carriages ;  the  ex^  points  holding  the 
warp- threads  from  changing,  while  there  are 
changes  taking  place  below  them.  The  last 
impioventent  consists  in  making  eadi  of  the 


piUan  of  the  laoe  of  Area  vaFp-tfaieads  in- 
terlaoed  by  a  bobbin-thread. 

The  claim  is,  1.  To  the  mode  of  oonstrnct- 
ing  and  applying  pattern  snrlkoee  and  wheels 
as  herein  dsscribed. 

2.  To  the  mode  of  oonstmcttng  spring- 
stemmed  interceptors. 

3.  To  the  mode  of  applying  Jacquard  or 
perforated  surfiioes  to  &e  guide-bars  of 
bobbin-net  laoe  machinery. 

4.  To  the  mode  of  applyingan  extra  points 
bar  to  the  warp-thresos,  in  order  to  dieir 
being  held  for  the  carriages  to  paas  throng, 
and  thus  allow  of  the  warp-mreads  bung 
racked,  when  such  appHeation  is  made  to 
bobbin-net  lace  madiinery,  wherein  the  warp- 
threads  are  worked  by  independent  instm- 
ments. 

5.  To  the  mode  of  making  laoe  and  othor 
fabrics  in  bobbin-net  or  twist-lace  machinery, 
by  causing  each  bobbin-thread  to  interioop 
or^weave  with  three  warp-threads  in  making 
the  pillars  of  the  meshes. 

Edward  Dodd,  of  GLOUCBarsn-rLACE, 
Musical  Instrument  Maker, /or  w^tom- 
meiUs  in  piamo  fortes.  Enrolment  Office, 
May  7,  1841. 

On  the  top  rail  of  upright  piano  fortes,  the 
taming  and  other  pins  are  iaatened  back  and 
front ;  beneath  the  lower  rsil  a  number  of 
pulleys  are  mounted  on  suitable  axes.  One 
end  of  each  string  is  fastened  to  a  front  pin 
on  the  top  rail,  from  whence  it  descends  and 
passing  round  one  of  the  pulleys  beneath  the 
lower  rail  is  carried  up  and  fiutened  to  one 
of  the  back  pins,  by  which  means  the  strsin 
on  both  sides  the  frame  is  equalised. 

The  claim  is,  to  the  mode  of  applying 
strings  to  piano  fortes,  whereby  the  strain 
thereof  is  rendered  equal,  or  nearly  so,  on 
both  sides  of  the  frame. 

George  Edmund  Donisthorpb,  of  Lei- 
cester, Machine  Maker,  for  certain  im- 
provemente  in  nuKhinery,  or  apparaime  for 
combing  and  preparing  wool  and  other  teettiie 
substances.    Petty  Bag  Office,  May  7, 1841. 

The  first  improvement  is  upon  the  ma- 
chinery patentad  by  the  present  patentee, 
and  another  in  1836,  and  consists  in  a  new 
method  of  moving  the  oombs.  The  holding 
combs  ait  moved  vertically  by  a  cam  on  the 
main  axis :  the  other  sets  of  combs  are  moved 
horizontally  by  two  levers  to  the  upper  ends 
of  which  they  are  attached,  Ae  low^r  ends  of 
these  levers  being  attached  to  horiaontal 
axes  at  the  lower  part  of  the  machine.  Then 
is  a  stud  on  the  eentie  of  eaeh  l^ver  which 
works  in  the  grooves  of  two  cams  on  tho 
main  aKis»  whiob  comiivaicatet  the  required 
motion  to  the  combs. 

The  second  impsovement  conskTs  in  giving 
a  vertical  ^Iteniating  motion  to  the  holding 
combs,  by  attaching  a  horisonlal  lever  al  one 
end  to  the  framing  of  the  madune,  haring  a 
roller  near  its  centre  which  tnverses  the  aui- 
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pillan  of  t)^  £Me  of «  cam  AntiM  majn  axis ; 
on  the  outer  end  of  this  lever  the  roUei  of  the 
shaft  that  canriea  the  holding  oomhs  traTela, 
which  by  the  rotation  of  the  cam  ia  moved  up 
and  down.  The  other  seta  of  combs  have,  in 
this  case,  a  rotary  motion. 

The  third  improvepaentconsiats  in  heating 
the  combs,  by  dipping  them  into  a  vessel  of 
hot  water,  soap  and  water,  or  other  hot  flui  i, 
before  placing  them  in  the  machine. 

The  claim  is  to  the  improved  arrange- 
ments and  construction  of  machinery  for 
combing  and  preparing  wool  and  other  tex- 
tile materials,  to  which  such  machinery  or 
apparatus  may  be  applicable,  and  particularly 
the  application,  and  one  of  the  cams  and  ec- 
centncs,  and  the  mechanical  agent  for  giving 
the  required  motion  to  the  combs,  and  giving 
to  the  holding  combs  the  required  move- 
ments, in  respect  to  the  rotary  motion  of  the 
other  set  of  combs,  so  as  to  bring  the  wool 
or  other  material  gradually  under  the  ope- 
ration. And,  lastly,  the  application,  and 
use  of  hot  fiuids,  as  the  heatmg  medium  for 
heating  the  combs  in  wool-combing  machines, 
or  those  used  for  other  textile  substances. 

Joshua  Shaw,  of  GoawfiLL-8TaE£T-&OAD, 
AjBLTi8T,/or  certain  improvements  in  dieeharg- 
ing  ordnattee,  wmsketSf  fowling-jnece*,  md 
Qther  fire-arm*.  Rolls  Chapel  O^ce,  April 
29,1841. 

These  impDOvemeuts  are  tolerablv  well  ex^ 
plained  in  the  claim,  which  is  as  follows : — 

^*  I  claim  firstly,  the  disdiarge  of  fire-arma 
-  by  placing  a  percussion  cap  on  the  end  of  a 
eylmdricid  piston  or  rod  formed  far  the  pur- 
pose ;  such  piston  with  its  cap  being  made 
to  pass  through  an  opening  adapted  thereto, 
either  in  the  body  of  the  1»eech  of  the  piece 
to  be  discharged,  or  through  tubular  pieces 
screwed  into,  or  otherwise  attached  thereto ; 
the  said  piston  being  of  such  length  as  shall 
adapt  it  to  the  respeotivemodificationpof  my 
anparatus,  as  described,  that  is  to  say :— 1 
chum  the  passing  of  such  a  piston  through  a 
tubular  opening,  allowing  it  to  reach  acroas 
the  chamber,  as  in  m^  first  described  modifi- 
cation. Or,  I  pass  it  uUo  a  cylindrical  open- 
ing extending  nearlv  to  the  chamber,  when  a 
shoulder  is  formed  by  Jinf^inT'^bipg  (he  aiae 
of  the  aperture,  in  the  manner  and  for  the 
purpose  set  forth ;  the  respective  parts  con- 
cerned in  the  dischaiges  being  constructed 
'  and  operating  substantially,  as  herein  fully 
made  known.  I  claim,  likewise,  the  im- 
provements in  the  percussion  cap,  consisting 
of  the  perforation  through  the  middle  of  what 
is  usually  its  closed  end,  in  the  manner  and 
for  th?  pufpose  described.  And,  seeoadly, 
I  claim  the  method  of  appljing,  adapting,  or 
eoni^oiug  th»  detoQating  povder  in  »  recess 
formed  at  thf  lower  ei^l  of  ^  pi^n,  in 
which  the  slender  edae  oi  xim  inftWsing  t^e 
fUlminaling  powder  is  made  so  thin  that  on 
receiving  the  blow  of  the  cock  it  swedges  up- 


wards, and  prognasively  giving  my  as  the 
matter  becomes  ignited,  driving  all  the  fire 
beifore  it  into  the  chamber  of  the  gun,  allow- 
ing none  of  it  to  escape,  by  which  means  any 
accumulation  of  dirt  or  nist  about  the  lock 
or  breech  is  entirely  prevented,  insuring 
quickness  and  safety,  at  the  same  time  the 
fise  being  generated  within  the  sixteenth  of 
an  inch  of  the  magazine,  and  upon  a  level 
with  it  And  I  also  claim  as  new  and  useful 
thye  nut  or  priming-tube,  made  to  receive  and 
to  s^ure  the  primer  containing  the  detonat- 
ing powder  in  its  proper  place,  and  from  the 
cnects  of  rain  or  moisture,  as  set  forth  and 
described.  But  more  especially  do  I  claim 
as  my  invention  the  primmg  cap  constructed 
to  operate  in  the  way  stated,  aiod  acting  in 
combination  with  the  priming  nut  or  tube." 

EuGEMius  Bi&cB,  OF  Cannon  Kow, 
Westminster,  Civil  Enoiheer,  fcr  im- 
provements appUcable  to  railroads,  and  to  the 
engines  and  carriages  to  he  worked  tltereon. 
Enrolment  O&m,  May  U,  1841. 

These  improvements  are  for  the  most  part 
identically  tne  same  as  those  previously  pa- 
tented by  Mr.  Pettit,  and  fully  described  in 
our  924  number. 

The  claim  is  1,  To  the  mode  of  regulating 
and  cutting  off  the  steam  of  locomotive  en- 
gines, by  applying  apparatus  to  railways  to 
a,ct  on  apparatus  in  connection  with  a  valve 
when  the  same  are  brought  into  action  by 
the  travelling  of  the  locomotive  engine  on  a 
railway,  and  without  depending  on  a  person 
or  persons  travelling  with  such  engines. 

2,  To  the  mode  S[  applying  br^s  to  the 
wheels  of  railway  engmes  and  carriages  by 
applying  apparatus  to  a  railway  and  to  rail- 
way engines  or  carriages  in  such  a  manner  aa 
to  be  brought  into  use  by  the  travelling  of 
the  engines  or  carriages  on  the  railway,  and 
without  depending  on  a  person  or  persons 
travelling  with  such  engines  or  carriages. 

8,  To  the  mode  of  sounding  a  whistle  by 
applying  apparatus  to  a  railway  and  to  rail- 
way engines  in  auch  a  manner  as  to  be 
brought  into  use  by  the  travelling  of  the  en>. 
gines  on  the  railway,  without  depending  on 
a  person  or  persons  travelling  wiUi  such  en- 
gines. 

4,  To  the  mode  of  showing  a  lifrht  b^  ap- 
plying apparatus  to  a  railway  and  to  railway 
engines,  in  such  a  manner  as  to  be  brought 
into  use  by  the  travelling  of  the  engines  on 
the  railway,  without  depending  on  a  person 
or  persons  travelling  with  such  engines. 
^,  To  the  mode  of  applying  breaks,  whereby 
two  pair  of  wheels  are  caused  to  move  in  op- 
p^te  directions  as  described. 

Alexander  Jones,  of  King-street, 
£l(Of«B^R,/0r  impfovements  in  the  manufac- 
ture rf  cqpper  tubes  and  pessek^  Enrohnent 
Office,  May  H,  1841. 

This  patent  for  a  practical  application  of 
the  modem  discovery  of  Electrography  to 
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manufitetuniig  purposes,  by  the  prodaction 
of  tabes  and  ressels  of  mil  kinds  in  eopper 
deposited  by  the  roltaic  s«ency.  Moulds  of 
wood,  clay,  earthenware,  puster  of  Paris,  wax, 
or  other  non-conducting  substances,  are 
formed  and  coated  with  some  conducting 
material  in  the  usual  manner ;  or  the  moulds 
are  made  of  lead  or  other  metal  moreftisible 
than  copper.  The  mould  is  placed  in  a  solu- 
tion of  mtrate  or  sulphate  of  copper  and  sur^ 
rounded  with  a  larger  cylinder  of  sheet  cop- 
per, or  of  copper  turnings  enclosed  in  wicker. 
The  mould  is  then  connected  by  a  wire  with 
the  positire  end  of  a  galranic  battery,  and 
the  surrounding  copper  with  the  opposite 
end,  when  the  operation  ffoes  on  for  fiTc  or 
six  days,  at  the  end  of  which  the  article  will 
be  completed.  The  patentee  also  adapts  a 
■imilar  method  for  uniting  the  parts  of  metal 
articles  together;  the  part  not  to  be  acted 
upon  being  protected  by  any  of  the  resinous 
varnishes. 

The  claim  is,  to  the  manufacturing  of 
copper  tubes,  and  also  of  vessels,  such  as 
urns,  covers,  kettles,  stew-pans,  and  the  like, 
of  the  usual  substance  of  such  copper  articles, 
wholly  from  copper,  deposited  or  thrown 
down  by  the  action  of  voltaic  or  galvanic 
electricity,  as  hereinbefore  describ^,  upon 
moulds ;  such  moulds  not  forming  any  part 
of  the  said  manufactured  article  mem.  com- 
plete, but  melted  out  or  otherwise,  according 
to  the  nature  of  the  mould,  when  the  copper 
tube  or  vessel  is  complete.  And  also,  the 
making  of  joints  or  joinings,  as  hereinbefore 
described,  by  means  of  which  improvement 
in  the  manu&cture  of  copper-tubes  or  ve»- 
sels,  I  can  form  tubes  or  vessels  in  one  piece 
which  heretofore  were  necessarily  made  in 
several  pieces— can  secure  a  more  even  and 
uniform  texture  of  metal,  and  can  join  pieces 
or  parts  together  without  the  aid  of  other 
metals  as  solder,  and  without  the  practice  of 
soldering,  or  the  application  of  heat  for  ^at 
purpose. 

John  Hbaton,  of  Preston,  Overlooker, 
f&r  hnprwemetUt  in  dresHng  yamt  of  linen  or 
cotton,  or  both,  to  be  woven  into  vafiout  sorts 
of  cloth.  Enrolment  Office,  May  12, 1841. 
This  invention  consists,  firstly,  in  warming 
the  air,  by  which  the  yarn,  when  wet,  with 
the  paste  sow  or  size,  is  to  be  dried,  in  an 
apartment  distinct  from  the  dressing-room. 

Secondly,  In  passing  a  current  of  the  air 
so  warmed  through  that  portion  only  of  the 
yam  which  is  ready  to  be  dried,  and  in 
quantity,  and  of  a  temperature  sufficient  to 
dry  it  and  to  complete  the  dressing,  after  the 
application  of  the  paste  sow  or  size,  and  after 
the  operation  of  brushing. 

Thirdly,  In  shutting  off  the  said  current 
of  heated  sir  from  the  yam  at  the  pleasure 


of  the  operator;  and,  lastly,  in  fiirdng  out 
of  the  dressing-room  the  damp  air  generated 
bvthe  dmig  process.  The  dressing  ma- 
chine is  of  the  ordinary  description,  fiiniished 
with  beams  at  either  end,  upon  which  the 
yam  is  wound,  and  from  which  it  passes  off 
between  guides  and  between  the  sow  or  dress- 
ing rollers,  the  lowermost  of  which  dipe  into 
the  paste  sow  or  size  contained  in  a  trough. 
After  the  yam  has  been  wet  by  the  paste 
sow,  and  the  fibres  of  every  thread  brushed, 
so  as  to  lay  close  upon  it,  the  yam  passes 
through  reeds  and  over  two  wooden  boxes 
which  conduct  the  heated  air  from  two  valves. 
The  air  is  heated  by  passing  over  an  arrange- 
ment of  stean)  pipes,  and  is  driven  into  the 
boxes  by  revolving  fiuu, 


wooden  ^  _         .    _         _ 

through  valves  'which  are  kept  open  by 
weights  when  the  machine  is  at  work,  hisL 
closed  by  the  stopping  of  the  machine,  by^ 
levers  acted  upon  by  the  apparatus  for  sfailt- 
ing  the  straps  from  the  line  to  the  dead  pul- 
ley. The  humid  and  warm  air  is  pemiitted  to 
escape  through  apertures  or  ventilators  pso- 
vided  for  the  purpose,  in  the  roof  and  side  of 
the  dressing-room. 

The  claim  is  to  the  heating  of  air  in  a 
chamber,  care  or  compartment,  apart  from 
the  dressing-room,  and  creating  a  current  of 
that  heated  air,  and  forcing  and  directing  that 
current  of  air  so  heated,  through  that  por  tion 
of  the  wet  yam  requiring  the  same  air  in  the 
process  of  dressing,  in  such  a  manner  as  to  dry 
the  said  portion  of  yam  while  the  heat  in  this 
dressing-room  is  less  oppressive  to  the  ope- 
rators than  it  is  in  the  method  or  methods  of 
drying  yam  followed  before  this  invention ; 
and  also  so  as  to  force  the  air  created  thereby 
out  of  the  dressing-room  through  ventilators 
arranged  for  the  purpose;  and  wheen  need- 
ful or  expedient,  stopping  the  supply  of 
heated  air. 

John  Amnes,  of  Plymouth,  Paimtbk, 
for  a  new  and  improved  method  of  making 
paint  from  materials  not  before  used  for  that 
purpose.    Enrolment  Office,  May  14,  1841. 

This  invention  consists  in  making  paint 
firom  the  following  materials,  viz. :  l%e  sul- 
phurets  of  copper,  lead  and  antimony,  iron 
pyrites  or  mundic,  granite,  gnqis,  the  elvaa 
stone,  felspar  and  quartz,  by  combining  one 
or  more  of  them  in  the  fouowing  manner: 
2  (rallons  of  water,  8  oz.  of  sugar  of  lead, 
8  oz.  of  blue  vitriol,  8  oz.  of  green  vxtiioly 
8  oz.  of  white  vitriol,  and  24  ounces  of  atum 
are  mixed  together.  One  hundred  weight  of 
one  or  more  of  the  first  named  substances  in 
an  impalpable  powder  are  mixed  with  as 
much  of  the  foregoing  compoution  as  will 
bring  the  mass  to  the  state  of  a  thick  paste. 


it  is  then  levigated  with  2|  gallons  of  linseed 
I  the  required  tint  a£ied 


oil,  and  1 
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.   91RiriRY'9  IMPaOTBD  IPBINO  GUN* 

STOCK. 

Bcffittered  pursuant  to  Act  of  Farliament. 
May  81, 1841. 

The  engrayinits  on  our  front  page  re- 
^•ent  an  improved  Spring  Gun  Stock 
recently  registered  by  Thomas  Trench 
Bemey,  Esq.,  of  Morton  Hdl,  Norfolk^ 
{mtentee  of  the  improved  cartridges,  the 
successful  performances  of  which  we 
have  noticed  on  two  former  occasions. 

The  object  of  the  present  contrivance 
is  to  reduce  the  unpleasant  effects  of  the 
recoil  in  fire  arms,  and  the  accomplish- 
ment of  this,  in  the  larger  species  of 
guns  especially,  promises  many  import- 
ant advantages.  The  application  of  the 
spring  gun-stock  to  the  swivel  guns  em- 
ployed in  the  naval  service,  and  those 
fired  from  the  backs  oi  horses,  camels 
or  elephants,  as  is  common  in  Eastern 
warfare,  as  also  their  adaptation  to  boat 
guns 'for  sporting  purposes,  seems  to 
offer  an  easy  and  certain  remedy  for 
many  of  the  inconveniences  hitherto  in- 
inseparable  from  these  weapons  in  their 
ordinary  form. 

The  manner  in  which  the  ingenious 
inventor  has  effected  the  object  he  had 
in  view  will  be  seen  on  reference  to  the 
prefixed  engravings,  of  which — 

Fig.  I  is  the  gun  complete.  A  is  what 
is  called  a  guide  iron ;  B,  an  additional 
handle,  or  butt  piece,  which  may  be  of  any 
approved  length.  When  the  gun  is  fired 
(from  a  post  or  a  horse),  B  is  held  firmly 
under  the  right  arm,while  the  left  grasps 
the  round  part  of  the  guide  iron  at  F,  and 
the  right  hand  pulls  the  trigger  string  T, 
which  'passes  through  a  hole  in  the  butt 
C,  as  shown  by  the  dotted  line.  When 
fir^d,  the  spring  yields  to  the  force  of 
the  powder,  and  the  butt  slides  back  on 
the  guide  iron  A,  to  which  it  is  attached 
only  by  the  pin  or  bolt  H,  which  passes 
through  the  mortise  or  slit  in  the  guide 
iron  without  the  slightest  jar  or  recoil  to 
the  party  firing.  D  (fig.  1),  is  the  stand- 
ard, or  stancheon  iron,  which  turns  in  a 
hole  in  the  post,  which  hole  should  be 
lined,  turned  up,  and  bored  out  to  fit  the 
stancheon ;  it  should  have  a  collar  at  its 
upper  end  for  the  bearing  of  the  stancheon 
to  rest  on,  as  tl:e  force  of  a  heavy  gun 
will  soon  gall  the  hole  in  the  post. 

Fig.  2,  A,  is  the  guide  iron ;  £,  the 
screwed  hole  which  unites  the  spring, 
the  guide  iron,  and  stancheon  together. 
A  is  the  mortise^  or  slit  through  which 


the  bolt  H  passes  (see  fig.  1),  which 
mortise  must  be  perfectly  parallel  with 
the  bore  (^  the  gun.  The  guide  iion  A, 
is  flat,  2  inches  by  \  or  iths  of  an  inch 
(see  fig.  3) ;  it  is  forged  round  for  the 
convenience  of  holding  when  fired,  and 
for  the  handle  B  to  screw  into.  The 
handle  B  is  of  wood  2  inches  diameter ; 
at  the  end  into  which  the  screw  spike 
is  fixed,  it  is  planed  flat  to  1  inch  tliick ; 
at  the  other  end,  an  iron  collar,  or  ferule 
is  put  on  the  round  end  of  the  handle  B, 
to  prevent  the  spike  splitting  the  wood. 

Fig.  3,  A,  is  the  guide  iron  seen  edge- 
ways; F,  the  jaws  and  screw-bolt ;  £^, 
the  round  end  or  handle  into  which  B 
screws. 

Fig.  4  and  6  show  the  butt  in  dif- 
ferent positions,  to  explain  the  mortise 
or  groove  6,  which  slides  along  the  guide 
iron  when  the  gun  is  fired. 

Fig.  5  shows  the  screw  bolt  H,  and 
the  mortise  in  which  the  guide  iron 
goes. 

Fig.  6,  The  spring.  Note  that  the  butt 
must  be  balanced  with  lead  or  iron,  so 
that  the  butt  end  may  be  6  or  8  pounds 
the  heaviest. 

Fig.  7  is  a  gun  made  as  recommended 
by  the  inventor,  with  a  straight  stock, — . 
in  which  case  the  guide  iron  may  be 
bent  as  much  as  desired ;  so  that  a  per- 
son may  have  a  bent  handle  or  stock  to 
shoot  with  from  a  post  or  a  horse,  and  a 
straight  one  to  use  in  a  boat. 


LIFE    AND    LABOURS    OF    TBLFOBD. 
NO.  IX. 

[Continued   from  pa^  375.] 

Scottish  Harbours.     The  Tag  Steam 
Ferries. 

Among  the  most  useful  and  important, 
if  not  the  most  brilliant  works  of  Telford, 
may  be  ranked  the  numerous  improve- 
ments effected  under  his  direction  in  the 
harbours  of  Scotland,  of  which  Aberdeen 
and  Dundee,  both  on  the  eastern  coast, 
were  the  principal,  and  may  be  taken  as 
knights  of  the  shire,  representing  the 
whole  class. 

The  harbour  of  Aberdeen  formerly 
consibted  of  nothing  more  than  the 
mouth  of  the  River  Dee,  which  was  ren- 
dered peculiarly  unsuited  to  the  purposes 
of  commerce  by  its  shallowness,  as  well 
as  by  the  existence  of  a  bar  of  sand  across 
its  entrance.    About  the  middle  of  last 
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century,  when  the  shipping  of  the  port 
required  better  accommodation,  the  citi- 
zens applied  to  the  celebrated  Smeaton, 
but  the  funds  placed  at  his  disposal  were 
so  scanty  as  to  justify  nothing  further 
than  the  formation  of  a  tidal  harbour, 
which  was  finished  in  1783.  The  trade 
continuini;  to  increase,  in  1794,  Sir  John, 
then  Mr.  Rennie,  was  called  in,  who  pro- 
duced a  plan  for  a  series  of  docks  on  the 
sands  called  Foot-Dee,  which^  fortunate- 
ly as  it  happened,  was  never  carried  into 
execution.  At  the  beginning  of  the  pre- 
sent century,  Telford,  being  employed 
by  the  government  of  the  day  on  a  gene- 
ral survey  of  the  Scottish  coast,  was  re- 
quested, when  on  the  spot,  to  make  a 
plan  for  the  imorovement  of  the  harbour 
of  Aberdeen.  The  project  he  matured 
in  consequence  was,  to  place  a  lock 
across  the  channel  of  the  river,  to  dig 
large  excavations  to  serve  as  floating- 
docks,  and  to  make  use  of  the  earth  thus 
obtained  for  an  embankment.  A  mound 
was  to  be  raised  to  divide  the  dock  into 
two  basins ;  forty  acres  were  to  be  de- 
voted to  ship  building,  leaving  the  whole 
space  of  the  Foot-Dee  for  the  require* 
ments  of  commerce.  The  water  coming 
down  the  river  he  proposed  to  apply  to 
the  moving  of  the  sea  channel,  and  the 
old  piers  ne  designed  to  carry  out  to  a 
far  greater  extent  than  before. 

Although  the  plan  for  these  improve- 
ments was  ready  in  1801,  it  was  not  till 
1810,  owinff  to  local  disputes,  that  an 
Act  was  obtained  for  their  execution. 
After  that  period  the  works  proceeded 
rapidly,  unaer  the  immediate  direction 
of  a  resident  engineer,  Mr.  John  Gibb« 
but  ^80  under  the  final  superintendence 
of  Telford.  The  expense  amounted  to 
160,000/.,  and,  since  the  works  have 
been  completed^  the  trade  of  Aberdeen 
has  undergone  a  very  material  increase, 
though  hardly  to  so  wonderful  an  extent 
as  in  the  next  instance. 

Dundee  is  situated  on  the  north  side 
of  the  River  Tay,  there  two  miles  wide. 
Until  the  opening  of  the  present  century, 
in  consequence  of  the  excellence  of  the 
roadstead,  there  was  but  little  wharfage, 
notwithstanding  the  accommodation  re- 
quired by  the  great  hemp  and  linen  ma^ 
nufacture  of  the  town,  as  well  as  by  those 
fruitful  corn  districts,  Strathmore  and  the 
far-famed  Carse  of  Gowrie.  At  the  end 
of  the  war,  however,  the  transport  ser- 
vice, which  had  employed  many  of  the 


ships,  fell  to  nothing,  and  the  merchants 
were  "too  far  North"  not  to  perceive 
that  they  must  look  for  employment 
farther  afield.  For  this  purpose  ships  of 
larger  size  were  required,  and  a  corres- 
ponding increase  of^ accommodation.  At 
first,  the  narrow-minded  views  of  the  old 
corporation  were  a  great  stumbling-block, 
but  their  opposition  being  luckUy  over- 
powered, more  liberal  ideas  prevailed, 
and  a  plan  was  soon  formed  for  making 
a  floatmg  dock  on  a  large  scale,  with  a 
graying  dock  attached,  and  proper  en* 
trance  piers.  It  was  also  determined  to 
deepen  and  enlarge  the  harbour,  and 
with  so  much  energy  arid  perseverance 
were  proceedings  carried  on,  that  in  the 
ten  years  from  1815  to  1825,  all  these 
great  objects  were  effected  with  the  most 
perfect  success.  The  increase  in  the 
trade  of  the  port  more  than  justified 
what  some  had  considered  the  rashness 
of  the  projectors;  it  was  so  rapid,  indeed, 
that  in  1810  it  had  become  necessary  to 
apply  to  Parliament  to  obtain  an  Act  for 
tne  erection  of  new  and  extensive  docks 
in  addition  to  those  so  recently  com- 
pleted. 

The  floating-dock  is  750  feet  in  length, 
and  450  feet  wide,  with  an  entrance- 
lock  170  feet  by  40.  The  dimensions  of 
the  graving-dock  are  265  by  40  feet  (60 
feet  at  the  top),  and  the  depth  of  water 
is  most  ample,  being  16  feet  in  the  sill  of 
the  lock.  The  expense  of  all  the  alterations 
amounted  to  120,000/.,  but  as  the  annual 
dues  in  1 8 10  reached  the  sum  of  1 1 ,645/., 
it  cannot  be  said  that  such  an  expendi- 
ture was  uncalled  for.  The  effect  of 
these  improvements,  and  of  the  enter- 
prising character  of  the  people  of  Dun- 
dee has  been,  in  all  points  of  view,  most 
amazing.  While  in  1799»  the  shipping 
of  the  port  amounted  to  63,519  tons ;  in 
1810  it  had  actually  increased  to  150,915 
tons,  or  considerably  more  than  double! 
Before  1815,  the  greatest  import  of  flax 
and  hemp  in  any  one  year  had  been  300 
tons ;  in  1830,  it  was  no  less  than  18,557 
tons !  To  such  an  extent  had  the  staple 
manufacture  of  Dundee  and  its  vicinity 
spread  during  the  progress  of  the  docks, 
that,  in  the  year  ending  May,  1831,  there 
were  shipped  at  the  port  356,817  pieces 
of  linen,  measuring  the  enormous  length 
of  fifty  minions  of  yards  1  Besides  these, 
there  were  shippea  also  85,522  pieces, 
or  three  million  yards  and  a  half  of  sail- 
cloth, and  62,199  pieces,  or  four  mil- 
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lion  yards  of  ba^j^ing,  making;  a  grand 
total  of  fifty-seven  and  a  half  mil« 
lions  of  yards !  The  value  of  the  hemp 
and  flax  imported  during  the  same  year 
was  seven  nundred  thousand  pounds, 
and  that  of  the  finished  goods  shipped 
for  exportation,  one  million  five  hundred 
thousand  pounds.  The  chief  trade  of 
Dundee  is  with  the  United  States,  with 
British  America,  and  the  West  Indies, 
to  the  commerce  with  all  which  places  the 
new  docks  offer  the  most  important,  and 
indeed  indispensable  facilities,  It  may 
be  added  to  the  rest  of  the  statistical  de- 
tails, that  the  population  of  the  town, 
which  in  1801,  was  26,804,  had  in- 
creased in  1831,  to  45,355,  and  it  is  es^ 
timated  no  w  at  considerably  above  60,000, 
the  prosperity  of  the  place  continuing  to 
increase,  in  spite  of  the  croakings  of  those 
(not  a  few)  who  took  part  with  the  old 
corporation  when,  the  improvements  now 
80  triumphantly  successful  were  origi- 
nally projected. 

Besides  Aberdeen  and  Dundee,  there 
were  numerous  smaller  harbours  in  Scot- 
land where  improvements  of  a  minor 
character  were  planned  and  perfected  by 
Telford.  The  expense  of  most  of  these 
was  borne  out  of  what  were  termed  the 
*'  forfeited  estates/*  The  estates  of  those 
unfortunate  adherents  of  Charles  Ed- 
ward who  were  "out  in  the  *45,"  were 
of  course  declared  forfeited,  and  in  1752, 
were  vested  by  Act  of  Parliament  in  the 
Crown,  "for  civilizing  and  improving 
the  Highlands  of  Scotland.''  In  1784, 
however,  this  Act  was  repealed,  and  the 
various  properties  were  re-granted  to  the 
descendants  of  their  former  owners,  on 
certain  conditions,  one  of  which  was,  that 
they  should  repay  the  incumbrances 
which  had,  since  the  forfeiture,  been 

?rovided  for  out  of  the  accruing  rents, 
'his  amounted  to  the  sum  of  90,0002., 
but  when,  during  the  progress  of  the 
Highland  Roads  and  Bridges,  a  Com- 
mittee of  the  House  of  Commons  was 
appointed  to  investigate  the  matter,  it 
appeared  that  the  principal  part  of  this 
sum  had  been  laid  out  for  various  public 
purposes,  so  that  13,000/.  only  in  ready 
cash  remained,  which  it  was  resolved  to 
turn  over  to  the  Commissioners  of  High- 
land Roads,  to  be  by  them  applied  to  the 
improvement  of  the  minor  Scottish  har- 
bours. At  the  end  of  the  war,  however, 
the  City  of  Edinburgh  paid  off  a  debt 
which  they  had  incurred  to  the  fund,  so 


that  the  commissioners  were  from  that 
time  enabled  to  proceed,  under  the  guid- 
ance of  Telford,  with  greater  liberality 
and  spirit. 

The  usual  ^vay  with  the  Commissioners 
was,  to  advance  one-half  of  the  capital 
required,  on  the  townsmen  finding  the 
other  half  from  their  own  funds.  In 
this  manner  the  harbour  of  Peterhead 
was  materially  improved,  at  an  outlay  of 
30,000/.  (altogether),  and  that  of  Bamff 
at  an  expense  of  16,000/.  On  the  whole, 
the  Commissioners  continued  by  a  care- 
ful expenditure  of  about  50,000/.,  under 
their  controul,  to  cause  the  completion 
of  works  invarious  places  to  the  amount 
of  110,000/.  By  this  means  the  second 
and  third-rate  harbours  of  Scotland  were 
nut  much  nearer,  comparatively,  on  a 
footing  with  their  more  aspiring  neigh* 
hours  than  they  could  possibly  have  been 
if  left  to  their  own  resources ;  nor  can 
it  be  complained  that  the  public  money 
was  expended  with  any  great  profusion  in 
these  useful  undertakmgs. 

In  1834,  all  the  funds  from  this  source 
were  exhausted,  the  Commissioners  hav- 
ing been  disappointed  in  the  receipt  of  a 
sum  of  25,000/.  owing  bv  the  Crinan 
Canal,  the  proprietors  of  wnich,  were,  in 
fact,  so  little  able  to  pay,  ihat  they  could 
not  even  keep  the  canal  in  repair;  so  that 
the  Legislature  was  finally  compelled, 
not  only  to  give  up  the  demand,  out  to 
expend  20.000/.  more  in  order  to  prevent 
the  danger  which  would  have  resulted 
to  fishing  craft  and  other  vessels  from 
the  neglected  state  of  the  works.  This 
sum  was  expended  in  1817»  under  Tel- 
ford's superintendence. 

The  steam-ferries  of  the  Tay  are  so 
closely  connected  with  the  Dundee  im- 
provemente,  that  a  notice  of  them  in  the 
same  paper  will  be  perfectly  in  place.  In 
going  from  Edinburgh  to  towns  on  the 
east  coast  of  Scotland,  it  is  highly  de- 
sirable to  proceed  in  a  straight  line 
through  the  county  of  Fife  to  Dtindee, 
by  which,  instead  of  going  round  bv 
Qneensferry,  a  saving  of  25  miles  is  ef- 
fected. There  are,  however,  two  great 
obstacles  in  the  way  in  the  shape  of  fer- 
ries, one  of  which  is  seven  miles,  and  the 
other  two  miles  across.  By  adopting  the 
agency  of  steam,  and  erecting  landing 
piers,  however,  all  objections  to  these 
passages  are  now  effectually  removed. 

After  many  other  projects  had  been 
rejected,  Telford's  plan  for  erecting  ferry- 
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piers  was  determined  upon.  From  each 
of  these  a  steam  ferry-hoat  starts  erery 
half  hour.  The  Messrs.  Carmichael, 
well-known  Engineers  of  Dundee,  con- 
structed these  on  a  most  ingenious  plan ; 
the  boats  were  built  double— twin  Doats 
as  they  are  called — and  the  paddle-wheel 
placed  in  the  middle,  instead  of  at  the 
sides, — a  plan  which  has  been  found  to 
answer  the  purpose  perfectly.  Each  of 
these  boats  carries  an  engine  of  30  horse 
power,  and  being  92  feet  long  and  34  feet 
wide,  there  is  ample  room  for  carriages  to 
enter  and  depart,  if  need  be  without  their 
driver  or  passengers  alighting,  for  which 
purpose  there  is  a  platform  at  each  pier. 
The  landing  place  on  the  north  is  150 
yards  in  length,  and  on  this,  besides  a 
parapet  and  foot  path,  there  is  a  paved  way 
for  carts  and  coaches.  The  expense  of  the 
works  (which  are  turned  to  account  also 
in  the  protection  of  the  shipping  in  the 
harbour,)  amounted  to  24,000/. 

There  are  three  steamers  on  the  sta- 
tion, one  of  which  starts  from  Dundee 
every  hour.  The  passage  across  occu- 
pies from  18  to  25  minutes,  according  to 
the  state  of  wind  and  tide. 

The  public  appreciation  of  the  con- 
venience of  this  ferry  may  be  judged  of 
from  the  fact,  that  the  fares  have  in- 
creased from  2,747/-  before  the  improve- 
menu  to  4,936/.  This  was  in  1810,  and 
the  further  increase  since  that  date  must 
have  been  considerable. 


ROTARY  BNGINB8— THBORY  AND 
PBACTICB. 

Sir, — In  the  article,  taken  from  the 
Encyclopedia  Britannica,  on  '*  Rotary 
and  Reciprocating  Engines,  &c.,"  it  is 
stated  that "  there  is  a  radical  fault  inhe- 
rent in  the  verv  nature  of  rotary  mecha- 
nism, from  which  it  follows,  that  the 
rotary  engine  can  never  be,  either  econo- 
mical or  durable.  This  alleged  fault  is 
said  to  be,  that  the  rotary  piston  is 
necessarily  subject  to  unequal  friction: 
viz.  friction  increasing  from  centre  to 
circumference.  Now  it  is  rather  singular, 
that  in  the  very  number  (913J  in  which 
the  first  part  of  the  paper  is  contained, 
is  an  account  of  a  rotary  engine,  that  of 
Messrs.  Gorde  and  Locke,  entirely  free 
from  this  particular  kind  of  friction. 
The  sides  of  the  revolving  wheel,  "  coit- 
fcm  to  the  circumference  of  the  case. 


but  do  not  touch  it,''  and  the  only  fric- 
tion in  this  part  of  the  engine,  is  between 
the  outer  circumference  of  the  flanges, 
or  rims,  of  the  revolving  wheel,  and  the 
inner  circumference  of  the  last,  and  be- 
tween the  latter  and  the  outer  edges  of 
the  vanes.  It  is  clear,  therefore,  that 
this  objection  to  rotary  engines  does  not 
apply  to  the  one  in  question.  This  would 
only  show  one  theoretical  error  in  the 
paper,  but  the  success  of  Craig's  engine, 
described  in  your  919  numl^,  proves 
how  completely  the  very  talented  writer 
was  in  error  in  his  judgment  of  the  ro- 
tary engine,  and  adds  another  to  the 
many  previous  evidence  that  theoretical 
objections  are  worthy  of  little  regard  in 
practical  science. 

It  may  not  be  uninterestuig  to  enume- 
rate a  few  of  the  mistakes  of  this  kind 
committed  by  talented  theoretical  men 
in  the  last  few  years.  In  a  number  of 
the  Quarterly  Review,  which  was  pub- 
lished whilst  the  Liverpool  and  Manches- 
ter Railway  was  in  progress  of  construc- 
tion, it  was  seriously  proposed  to  limit, 
by  Act,  the  speed  to  eight  miles  the  hour, 
and  the  idea  of  going  regularly  and  safely 
20  miles  in  the  same  time  was  ridiculed. 
In  the  Encyclopedia  Meiropolitaiui,  pub- 
lished in  1836,  in  the  vol.  on  manufac- 
tures, bv  P.  Barlow,  Esq.,  F.R.S.,  it  is 
stated,  that  the  recoil  water  mill  cannot 
be  employed  with  advantage — that  a 
little  more  than  half  the  power  of  the 
water  is  all  that  can  be  obtained,  and 
that  it  would  not  be  worth  notice  were  it 
not  that  attempts  were  making  to  con- 
struct steam  engines  on  the  same  prin- 
ciple; and  yet  a  few  years  have  witness- 
ed the  success  of  Stirratt  and  White- 
law's  Water  Mill,  and  Craig's  Steam 
Engine,  both  on  this  principle.  In  the 
same  paper  the  possibility  of  obtaining 
B  useful  speed  of  more  than  four  miles 
an  hour  upon  candls  is  doubted,  if  not 
actuallv  nenied;  and  yet  nine  to  ten 
miles  the  hour  is  daily  performed  at  the 
present  time  with  ease  and  utility,  and 
experiment  has  shown,  that  by  means  of 
a  locomotive,  twenty  miles  is  practicable. 
Had  not  accidents  discovered  the  inap- 
plicability of  the  old  theory  of  resistance 
to  floating  bodies  to  high  velocities,  we 
might  have  been  for  years  deprived  of  a 
very  useful  and  cheap  means  of  locomo- 
tion. *rhe  error  of  Dr.  Lardner  is  too 
well  known  to  require  repeating,  and  it 
would  tire  the  patience  of  your  reader* 


Digitized  by  VjOOQIC 


406 


FBOFBBBOB  Xt7BBAT  B  8H0WSB  BATH. 


to  go  on  with  this  list.  Enough  has 
been  already  said  to  encourage  practical 
men  not  to  place  too  great  confidence  in 
theopinioniof  theorists,  however  talented 
or  unprejudiced  they  may  be,  or  how- 
ever plausible  their  objections  to  a  new 
invention  may  appear. 
I  remain,  Sir, 

Yours  respectfully, 

O.Y. 

Hammenmith,  May  3,  1841. 


DB.  PATBICK  OILLBSPIB'S  PBAGTICAL 
TBI8BGTION8  OF  PLANB  ANOLB8. 

Sir» — In  No.  916,  page  186  of  your 
valuable  Magazine,  I  find  an  article  en- 
titled "Practical  Trisections  of  Plane 
Angles,''  by  Dr.  Patrick  Gillespie ;  who, 
after  stating  two  cases  of  practical  trisec- 
tions, thus  concludes  his  communication: 
"  The  demonstrations  of  these  trisections 
I  leave  to  your  readers,  as  it  might  oc- 
cupy more  space  than  you  can  spare." 

Now  with  all  due  deference  to  the 
dignity  of  the  worthy  Doctor,  I  cannot 
conceal  my  conviction  that  either  he 
must  be  deficient  in  information  and 
unaware  of  the  strictness  of  demonstra- 
tion: or  that  the  terms  "  Practical  Tri- 
sections" are  intended  as  a  pun  upon  the 
words,  and  literally  signify  practicaJhf 
impracticable. 

The  problem  of  the  trisection  of  an 
angle  is  ascribed  to  the  responses  of  the 
Delphian  Oracle,  and  its  solution  has 
frequently  called  forth  the  powers  of  the 
most  able  mathematicians  both  of  an- 
cient and  modern  times. 

The  principles,  however,  involved  in 
the  problem  were  found  to  transcend  the 
limits  of  elementary  construction,  and 
their  investigations,  though  they  failed 
in  determining  the  problem,  yet  led  to 
the  discovery  of  some  of  the  higher 
curves,  and  essentially  contributed  to 
the  extension  of  geometrical  analysis.  In 
order  to  construct  the  problem  Nicomedei 
proposed  the  conchoid^  and  an  elegant 
solution  is  given  by  Newton  in  his 
"  Universal  Arithmetic"  by  means  of  an 
hyperbola,  whose  asymptotes  form  aA 
angle  of  120°.  Professor  Leslie  has 
summed  up  and  beautifully  analysed  the 
conditions  requisite  in  his  "  Geometrical 
Analysis,'*  Book  1,  Prop,  xxv,  by  seve- 
ral different  methods;  and  instead  of 
attempting  a  solution  in  which  so  many 
had  80  signally  failed,  thus  expresses  his 


opinion : — *'  such  then  are  the  final  con- 
ditions on  which  the  trisection  of  an  an- 
gle is  made  to  depend ;  but  to  fulfil  them 
in  general  exceeds  ih%  powers  of  elemen- 
tary geometry." 

Returning  to  Dr.  Gillespie's  figure,  I 
find  that  \kvs  practieal  trisections  consist 
in  drawing  "  0  E  F  meeting  the  dia- 
meter extended  at  F,  so  that  £  F  shall  be 
equal  to  B  A  or  B  0,"  and  this  is  the 
identical  requisite  deduced  by  Leslie,  on 
doing  which  the  whole  difficulty  of  the 
solution  depends.  If  Dr.  Gillespie  can 
demxmstrate  and  show  how  this  line  can 
be  drawn  practically  and  geometricaUy 
(for  I  doubt  the  capability  of  any  of  your 
readers,)  he  has  achieved  a  noble  triumph 
in  geometrical  science,  and  for  the  de- 
monstration of  which,  I  am  sure  you 
would  have  no  obiection  to  devote  a  page 
of  your  valuable  journaL 

Hoping  you  will  give  insertion  to  this, 
and  expecting  to  see  these  demonstra- 
tions in  an  early  number, 

I  am.  Sir,  yours  respectfully, 

SCHOLASTICaS. 
Habexfham  Eaves,  Lanoastalre,  Apiil  89, 1S41. 


PR0PB8S0B  MUBBAY'B  SHOWER  BATH. 

Sir, — The  public,  I  presume,  are  not 
generally  aware  to  whom  they  are  ori- 
ginally indebted  for  a  little  nursery  and 
shower  bath,  to  be  found  now  in  almost 
every  ironmonger's  shop. 

That  invention  I  described  fifteen  years 
ago,  along  with  the  principle  applied  on 
a  larger  scale,  to  a  shower  bath  of  the 
usual  magnitude,  in  a  pamphlet  de 
scriptive  of  the  invention;  as  well  as  that 
of  an  instrument  for  inflating  the  langs, 
in  cases  of  suspended  animation. 

The  principle  in  question  is  extremely 
simple.  The  mere  pressure  of  the  finger 
opens  a  valve,  when  the  vessel  is  re- 
plenished by  immersion;  the  pre- contain- 
ed air  being  thus  expelled.  Whenthevalve 
is  closed,  the  resisting  atmosphere  main- 
tains the  supply  of  water,  which  descends 
in  a  shower,  intermitting  or  prolonged,  by 
the  management  of  the  valve.  I  2so  re- 
commended this  as  an  elegant  substitute 
for  the  watering-pan,  and  called  it  an 
Aquarian.  It  is  figured  in  Mr.  Loudon's 
works. 

I  am,  Sir»  &c. 

J.  MUBBAT, 

May  4, 1841. 

■t  ■ 
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BATIONAL  PRILOflOPHT. — LVTrSR  III. 
MATTBR. 

The  substance  of  which  all  lesaer 
bodies,  and  of  the  earth  itself,  are  con- 
stitnted,  is  named  matter.  Hence,  every- 
thing terrestrial  is  material.  But  only 
to  the  elemeatary^  or  uncombined  state, 
does  the  term  matter  correctly  apply. 
As  terms,  matter  and  eUmenlary  should 
be  considered  synonymous.  Tiie  com- 
bined state  of  elementary  matter  is  re- 
co^ised  as  body.  The  precision  of 
science  requires  this  distinction  of  terms, 
and  in  support  of  first  principles  it  will 
be  found  not  only  advantageous  but  es- 
sential. 

Matter  consists  of  atoms  or  molecules, 
which  is  made  manifest  in  all  manner  of 
bodies  being,  by  one  means  or  other, 
convertible  into  air,  the  constituent  sub- 
stances of  which  are  atoms. 

That  the  atoms  of  matter  are  unalter- 
able in  substance,  essence,  and  form,  is  a 
fundamental  principle  in  physical  philo- 
sophy. 

Matter  is  naturally  and  essentially 
inert.  This  is  evident  by  there  being  no 
such  thing  in  nature  as  a  self-moving 
body.  Uould  atoms  act  individually 
they  would  collectively;  that  they  cannot 
act  at  all  is  evident  by  the  quiescent 
state  of  all  parts  of  a  stone  on  the 
ground. 

The  substance  of  matter  is  homoge- 
neous throughout ;  inasmuch,  as  wherq 
ability  to  act  is  wanted,  all  difference  of 
essence  would  be  useless.  On  this  prin- 
ciple only  it  is  that  dissimilar  bodies  yield 
similar  gaseous  products,  and  that  the 
atmosphere  supplies  and  receives  back 
the  whole  of  the  atomic  substance  of 
bodies. 

Matter  being  unalterable  its  atoms  are 
not  divisible;  there  is  nothing  divisible 
but  body. 

Matter  being  homogeneous  and  of  in- 
active essence,  no  essential  difference 
exists  among  bodies ;  nor  are  the  changes 
to  which  bodies  are  subject  produced  by 
any  but  mechanical  agency.  Essential 
alteration  of  bodies  is  as  impossible  as  of 
atoms. 

No  combination  whatever  of  atoms  can 
originate  an  essential  quality. 

The  spherical  shape  is  common  to  all 
the  atoms  of  matter ;  on  which  depends 
both  the  porosity  and  expansion  of  a 
body,  being  uniform  throughout. 

Tnen  is  nothing  to  constitute  an  efe- 


meiU  but  the  collection  of  the  same  sixed 
atoms. 

Matter  can  suflTer  no  change  whatever 
but  change  of  place;  nor  bodies  but  in- 
crease, decrease,  and  intermixture  of 
their  atoms— and  motion  through  space. 

Inertia  of  matter  is  the  fundamental 
basis  of  the  phUosophy  of  mechanical 
nature. 


Here  it  is  that  true  philosophy  has  its 
certain  beginning.  Having  divested 
matter  of  the  host  of  factitious  qualitiea 
and  properties  of  the  chemical  art^  such 
as  luminousness,  light,  volume,  sound,  heat, 
cold,  fiawmr^  acidity,  and  odow,  the 
whole  of  which  are  but  sense  excited 
mental  effects — also  of  attraction,  repute 
sion,  and  setT-yravitation,  which  are  as 
foreign  to  brute,  inanimate,  inert  mat- 
ter as  though  there  remain  nothing  on 
which  to  reason  and  philosophise,  but, 
unknown  inert  matter  in  a  state  of  con- 
stant local  change,  and  the  cmwe  of  local 
transfer ;  which  latter  it  is  the  province 
of  reason  to  deduce  from  the  existing 
general  state  of  things  and  the  inactive 
nature  of  matter.  The  whole  of  human 
knowledge  being  intellectual,  we  know 
nothing,  immediately,  bnt  our  knowledge. 
Motion  being  effect  universally,  the 
whole  of  philosophy  consists  m  the 
science  of  cause.  Such  were  the  opinions 
of  Aristotle,  and  they  are  uncontradictory. 

The  Baconian  advice,  to  torture  nature 
out  of  her  secrets  by  experiment  and  06- 
servation,  has  hitherto,  and  ever  must  fail 
of  its  vainly  imagined  object.  She  has 
been  tortured  from  the  dawn  of  science, 
and  submitted  to  the  experimentum  crude 
without  once  making  confession  of  cause. 
By  which  modem  philosophy  has  no 
universal  cause,  but  what  needs  auxiliary 
assistance.  Even  tiier^,  which  is  no- 
thing, therefore  productive  of  no  effect, 
is  one  of  its  numerous  causes ;  and  as  to 
"  observation,"  how  little  is  it  imagined 
that  externals  do  not  come  under  obser* 
vation,  or,  that  nothing  whatever  of  all 
they  make  us  know  belongs  to  them. 
Experiment  is  highly  useful  in  the  arts, 
but  the  natural  procedure,  the  modfu 
operandi,  imagined  to  be  discoverable  by 
observation,  is  guess  work  in  every  in- 
stance, and  stands  self-proved  to  be  such, 
by  every  result  admitting  of  being  ac- 
counted for  on  different  and  opposite 
principles,  equally  in  the  shop  of  tne  ar* 
tizan  and  laboratory  of  the  philosopher. 
It  is  notk-aa  proved  by  aget— f^om  "  ex- 
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periment''  and  ''observation'*  the  theory 
of  nature  is  discoverable,  that  the  adop- 
tion of  correct  first  principles,  such  as 
those  of  perception  and  inertia — princi- 
ples founded  in  fact,  reason,  and  nature 
— and  rigidly  maintainbg  them  in  every 
process  of  reasoning  on  physical  pheno- 
mena. On  these  conditions  a  correct 
knowledge  is  attainable  of  all  the  cir- 
cumstances of  the^ofui  round — vitality, 
organitation,  and  reproduction,  only  ex- 
cepted* 

T.  H.  Paslby. 

Jeney,  1841. 


HTDB08TATIC  LAMP. 


HTDBOSTATIC  LAMP* 


Sir,— I  beg  to  hand  you  for  insertion 


in  the  Mechanict^  Magazine  the  following 
description  of  a  self-supt^ying  lamp  on 
hydrostatic  principles,  which  1  devised 
as  long  ago  as  1825. 
I  am.  Sir,  yours,  respectfully, 

N.  N.  L. 

M*7»1841. 

Descr^tion  qf  a  plan  for  mamtaimmg 
the  cilqfa  lamp  at  a  wUform  level, 

A,  is  the  reservoir  for  oU,  from  whence 
there  is  a  free  communication  with  the 
burner  by  the  branch  tubes  B  B.  C,  is 
a  fountain  reservoir  containing  a  heavy 
fluid,  the  neck  or  shank  of  wMch  enters 
the  tube  D,  which  has  a  small  trough  at 
the  bottom. 

The  reservoir  C  and  tube  D  bemg 
filled  with  the  heavy  fluid,  and  the  re- 
mainder of  the  instrument  with  oil,  it 
will  be  seen  that  there  is  a  column  of  oil 
£  F  supported  or  held  in  equilibrium  by 
a  column  of  the  heavy  fluid  G  F.  The 
action  of  the  lamp  will  then  be  as  fol- 
lows : — ^As  the  oil  is  consumed  and  sinks 
in  the  burner  below  the  line  £,  the 
equilibrium  of  the  two  columns  will  be 
disturbed ;  the  heavy  fluid  will  begin  to 
descend  in  the  tube  D,  and  a  portion  will 
be  pressed  over  the  edge  of  the  trough 
ana  fall  by  its  own  gravity  to  the  bottom 
of  the  oil  reservoir,  displacing  an  equal 
quantity  of  oil,  which  will  thereby  be 
raised  in  the  burner  again.  At  the  same 
time  that  the  heavy  fluid  descends  in  the 
tube  D,  the  air-hole  of  the  reservoir  C 
becomes  uncovered ;  a  bubble  of  air  enters 
and  displaces  a  portion  of  the  fluid,  by 
which  it  is  again  raised  to  its  origind 
hei|jrht  in  the  tube  D.  In  this  wajr  the 
action  of  the  lamp  will  continue  until  all 
the  oil  in  the  reservoir,  below  the  line  F, 
is  consumed,  and  its  place  occupied  by 
the  heavy  fluid  from  the  reservoir,  Cf. 
The  oil  will  be  main  tuned  at  an  uniform 
level  in  the  burner  of  this  lamp  as  per- 
fectly as  it  is  in  the  common  fountain 
lamp,  without  being  open  to  the  objec- 
tion against  that  lamp,  of  casting  a 
shadow. 

To  set  the  lamp  in  action,  a  portion  of 
heavy  fluid  should  first  be  poured  into 
the  tube  D,  sufficient  to  fill  the  trough, 
which  should  be  capacious  enough  to 
contain  a&  much  fluid  as  would  fill  the 
tube  D.  The  oil  is  then  to  be  poured  in 
at  the  burner.  There  should  be  a  stop- 
cock at  the  bottom  of  the  reservoir  A,  to 
draw  oflf  the  heavy  fluid,  when  it  is  full. 
N.  N.  L. 
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OBSERVATIONS  OK  THE  EFFECT  OP  WIND  ON  THE  BU8PBK8ION  BRIDOB  OVER  THE  MENAI 
STRAIT,  MORE  ESPECIALLT  WITH  REFERENCE  TO  THE  INJURIES  WHICH  ITS  ROADWAY 
SUSTAINED  DURING  THE  STORM  OF  JANUARY,  1839.     BY  W.  A.  PROVIS,  ESQ.,  M.   INST,  C.  B. 

In  tbe  month  of  December,  1825,  when 
the  original  construction  of  the  bridge  was 
nearly  completed,  several  severe  gales  oc- 
curred, and  considerable  motion  was  ob- 
served,  both  in  the  main  chains  and  in  the 
platfonn  of  the  carriage  ways.  It  appeared 
that  the  chains  were  not  acted  upon  simul- 
taneously, nor  with  equal  intensity ;  it  was 
believed,  tiierefore,  that  if  they  were  attached 
to  each  other,  and  retained  in  parallel  plains, 
the  total  amount  of  movement  would  be  di- 
minished. 

On  the  80th  of  Januarv,  and  on  the  6th 
of  February,  182€,  some  heavy  gales  again 
caused  considerable  motion  of  the  chains 
and  roadway,  breaking  several  of  the  vertical 
suspending  rods,  and  of  the  iron  bearers  of 
the  platform.  ' 

These  bearers  were  constructed  of  wrought 
iron  bare,  overlapping  each  other,  and  bolted 
together,  with  the  ends  of  the  suspending 
rods  between  them,  for  the  purpose  of  giving 
stiffhess  to  the  structure.  The  flooring 
planks  were  bolted  to  the  bearers,  and 
notched  to  fit  closely  round  the  suspending 
rods,  which  were  thereby  held  almost  im- 
moveably  in  the  platfonn. 

It  was  observed,  that  the  character  of  the 
motion  of  the  platform  was  not  that  of  simple 
undulation,  as  had  been  anticipated,  but  the 
movement  of  the  undulatory  wave  was 
oblique,  both  with  respect  to  the  lines  pf  the 
bearers,  and  to  the  general  direction  of  the 
bridge.  It  appeared  that  when  the  summit 
of  the  wave  was  at  a  given  point  on  the 
windward  side,  it  was  not  collateral  with  it 
on  the  leeward  side,  but,  in  relation  to  the 
flow  of  the  wave,  considerably  behind  it,  and 
forming  a  diagonal  line  of  wave  across  the 
platform. 

The  tendency  of  this  undulation  was, 
therefore,  to  bend  the  bearers  into  a  form 
produced  by  the  oblique  intersection  of  a 
vertical  plane  with  the  surface  of  the  moving 
wave.  The  bearers  were  not  calculated  to 
resist  a  strain  of  this  nature,  they  therefore 
were  fractured  generally  through  the  eyes 
on  each  side  of  the  centre  foot-path,  at  the 
point  of  junction  with  the  suspending  rods, 
which  being  bent  backwards  and  forwards 
where  they  were  held  fast  at  the  surface  of 
the  roadway,  were  in  many  instances  wrench- 
ed asunder  also. 

The  means  adopted  for  repairing  these  in- 
juries, and  for  preventing  the  recurrence  of 
them,  were,  placing  a  stirrup,  with  a  broad 
sole,  beneath  each  of  the  fractured  bearers, 
attaching  it  by  an  eye  to  the  suspending  rod, 
cutting  away  the  planking  for  an  inch 
around  the  rods,  and  at  the  same  time  bolt- 
ing, transversely,  to  the  underside  of  the 


roadway,  an  oak  plank,  fifteen  feet  long,  be- 
tween each  two  bearers,  for  the  purpose  of 
giving  to  the  platform  a  greater  degree  of 
stifiTness,  combined  with  elasticity,  than  it 
previously  possessed.  The  four  lines  of  main 
chains  were  also  connected  by  wrought-iron 
bolts  passing  throiigh  the  joint  plates,  and 
traversing  hollow  cast-iron  distance  pieces, 
placed  horizontally  between  the  chains. 

The  effects  of  these  alterations  were  so 
beneficial,  that  little  or  no  injury  occurred 
for  nearly  ten  years.  On  the  23rd  of 
January,  1886,  a  more  than  usually  severe 
gale  caused  violent  undulation  of  the'  plat- 
form,  and  broke  several  rods.  There  can  be  ' 
little  doubt  that  ten  years'  constant  friction, 
combined  with  the  shrinking  of  the  timber, 
had  relaxed  the  stiffness  of  the  platform,  and 
permitted  an  increased  degree  of  undulation. 
The  gate-keeper  described  the  extreme 
amount  of  rise  and  fall  of  the  roadway  in  a 
heavy  gale  to  be  not  less  than  sixteen  feet; 
the  greatest  amount  of  motion  being  about 
halfway  between  the  pyramids  and  the  centre 
of  the  bridge. 

In  consequence  of  the  injuries  sustained 
during  this  gale,  the  author  and  Mr.  Rhodes 
were  instructed  to  give  in  a  report  upon  the 
state  of  the  bridge,  and  on  any  repairs  or 
additions  which  might  appear  desirable. 

The  result  of  the  examination  was  satis- 
fiictory ;  the  whole  of  the  masonry,  the  main 
chains,  their  attachments  to  the  rook,  the 
rollers  and  iron-work  upon  the  pyramids^ 
and  all  the  principal  parts  of  the  bridge, 
were  as  perfect  as  when  first  constructed  ;  it 
was,  however,  recommended  that  "  a  greater 
degree  of  rigidity  should  be  given  to  die 
roadways,  so  that  they  should  not  bend  so 
easily  under  vertical  pressure." 

The  bridge  remained  in  the  same  state 
until  the  hurricane  of  the  6th  and  7th  of 
January,  1839 ;  during  the  night  of  the  6th, 
all  approach  to  the  bridge  was  impracticable ; 
the  bridge-keeper,  however,  ascertained  that 
the  roadways  were  partially  destroyed,  and 
he  in  consequence  traversed  the  strait  in  a 
boat  in  time  to  prevent  the  down  mail  from 
London  driving  on  to  the  bridge. 

When  the  day  broke,  it  was  found  that  the 
centre  footpath  alone  remained  entire,  while 
both  the  carriage  ways  were  fractured  in  se- 
veral places.  The  suspending  rods  appeared 
to  have  suffered  the  greatest  amount  of  in- 
jury ;  out  of  the  totsi  number  of  444,  rather 
more  than  one-third  were  torn  asundier;  one 
piece,  175  feet  long,  of  the  N.E.  carriage 
way,  was  hanging  down  and  flapping  in  the 
wind ;  much  of  tlie  parapet  railing  was  broken 
away ;  the  ties  and  distance  pieces  between 
the  main  chains  were  destroyed ;  the  chains 
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had  KriSMd  Irell  in  spite  bf  the  Tfolent  oscil- 
lation they  had  been  subjected  to,  to  sneb  an 
extent  as  to  beat  them  together  and  strike  the 
heads  off  bolts  of  three  inches  diameter. 

Means  were  immediately  adopted  for  re- 
storing the  roadways:  and  so  rapidly  waa 
this  effected,  that  in  five  days  carriages  and 
horses  passed  over,  while  foot  passengers 
were  not  at  any  time  prevented  from  cross- 
ing. 

The  account  of  the  restoration  of  the 
bridge,  commnnicated  by  Mr.  Maude  to  the 
Institution,  is  then  alluded  to. 

The  substance  of  the  report  of  the  authot 
to  the  Commissionera  of  Her  Mijesty's 
Woods  is  then  given,  and  a  review  of  the 
proposals  made  by  Mr.  Comms,  Colonel 
Fauey,  and  others,  relative  to  the  restora- 
tion. 

The  opinion  of  Colonel  Pasley,  « that  all 
the  injuries  which  have  occurred  to  the 
roadways  of  suspension  bridges  must  have 
been  caused  by  the  violent  action  of  the  wind 
from  below,"  is  then  examined,  and  reasons 
given  for  the  author's  dissent  from  that 
opinion. 

The  action  of  the  wind  upon  the  Conway 
and  Hammersmith  bridges  is  next  examined, 
and  from  the  amount  of  oscillation  observed 
in  all  suspension  bridges,  the  conclusion  is 
arrived  at,  that  winds  act  strongly  and  pre- 
judicially on  the  fronts  as  well  as  on  the 
horizontal  surfaces  of  the  platforms  of  sus- 
pension bridges,  and  that  the  effect  of  winds 
IS  modified  and  varied  by  the  nature  of  the 
country,  and  the  local  circumstances  con< 
nected  with  each  individual  bridge.  Although 
differing  in  opinion  with  Colonel  Pasley  as 
to  the  general  cause  of  injury  to  suspension 
bridges,  the  author  agrees  with  him  in  the 
propriety  of  giving  increased  longitudinal 
rigidity  to  their  platforms,  to  prevent  or  to 
restrict  undulation.  He  advised  its  adoption 
in  1836,  and  applied  his  plan  of  stiffening 
by  beams,  in  1 889.  He  preferred  beams  to 
trussed  framing,  on  account  of  the  facility 
with  which  the  former  could  be  increased  in 
number,  to  obtain  any  requisite  degree  of 
stiffness,  and  because  he  feared  that  trussed 
frames  could  not  always  be  kept  fiimly  in 
their  true  vertical  positions. 

A  drawing  showing  the  ii^jurics  sustained 
by  the  platform  during  the  hurricane  of  1889, 
accompanied  the  communication. 

Mr.  Cowper  was  of  opinion,  that  the  real 
cause  of  ii^ury  to  suspension  bridges  was 
the  vibration  of  the  chains  and  roadway.  The 
whole  suspended  part,  when  acted  upon  by 
the  wind,  became  m  some  measure  a  pendu- 
lum, and  if  the  gusts  of  wind  were  to  recur 
at  measured  intervals,  according  either  with 
the  vibration  of  the  pendulum,  or  with  any 
multiplies  of  it,  such  an  amount  of  oscilla- 


tion would  ensue  as  must  destroy  the  stroe- 
ture.  He  illustrated  this  proposition  by  a 
model  with  chains  of  different  curves,  and  at 
the  same  time  pointed  out  the  efficiency  of 
slight  brace  chains  in  checking  tl^e  vibration. 

Mr.  Brunei  agreed  with  Mr.  Cowper  in 
his  opinion  of  the  canse  of  iigury  to  bridges* 
and  with  the  propriety  of  applying  brace 
chains,  for  preventing  the  vibration.  He 
then  alluded  to  the  introduction  of  lateral 
braces  in  the  bridge  designed  by  Mr.  Brunei, 
Sen.  for  the  Isle  of  Bourbon.  He  had  been 
at  the  Menai  Bridge  during  a  severe  storm, 
and  had  particularly  noticed  the  vibration  of 
the  chains,  with  the  accompanying  undula- 
tion of  the  platform.  The  force  of  the  wind 
was  not  apparently  frvm  beneath ;  it  appear- 
ed to  act  altogether  laterally.  The  chains 
were  too  high  above  the  roadway ;  their  vi- 
bration commenced  before  the  platform 
moved :  the  unequal  len^hs  of  the  suspen- 
sion rods  then  caused  the  undulating  motion. 
His  attention  had  latterly  been  much  given 
to  the  subject  on  account  of  the  Clifton  Sus- 
pension Bridge  now  erecting  under  his  di- 
rection. The  span  would  be  seven  hundred 
feet,  and  the  height  above  the  water  about  200 
feet  He  intended  to  apply  the  system  of 
brace  chains  at  a  small  angle  to  check  vi- 
bration. To  two  fixed  points  in  the  £sce  of 
one  pyramid  would  be  attached  two  chains, 
each  describing  a  curve  horizontally  beneath 
the  platform,  touching  respectively  the  op- 
posite sides  of  the  centre  of  the  bridge,  and 
thence  extending  to  similar  points  on  the 
other  pyramid :  there  they  were  attached  to 
two  levers,  the  ends  of  which  were  connected 
with  a  counter  balance  of  about  four  tons 
weight  appended  to  each;  these  weights 
would  hold  the  chains  sufficientiy  extended 
to  enable  them  to  resist  the  lateral  action  of 
the  strongest  winds  without  their  being  so 
rigid  as  to  endanger  any  part  of  the  struc- 
ture. By  this  contrivance  the  platform 
would  be  kept  firm,  which  was  the  chief 
point  to  be  attained. 

In  all  suspension  bridges  the  roadways 
had  been  made  too  flexible,  and  the  slightest 
force  was  sufficient  to  cause  vibration  and 
undulation.  The  platform  of  the  Clifton 
Bridge  would  have  beneath  it  a  complete 
system  of  trough-shaped  triangular  bracing, 
which  would  render  it  quite  stiff  He  was 
an  advocate  for  bringing  the  main  chains 
down  to  the  platform,  as  at  the  Hammer- 
smith Bridge,  and  for  attaching  the  bearers 
to  the  chains  at  two  points  only;  when  they 
were  suspended  by  four  rods,  it  not  unfre- 
quently  happened  that  the  whole  weight  of 
a  passing  load  was  thrown  upon  the  centre 
suspension  rods,  and  the  extremities  of  the 
bearers  were  lifted  up  and  relieved  from  all 
pressure.  The  extent  of  the  expansion  and 
contraction  of  the  chains  was  a  point  of  im- ' 


Digitized  by  VjOOQIC 


SVSPBKBIOir  ilBtDOA  OtSB  tfiB  MBlTAl  STBART. 


411 


portance.  In  the  Menai  Bridge  the  main 
chuns  on  a  summer  day  would  he  a>  much 
as  16  inches  longer  than  in  a  winter's  night 

At  the  Clifton  Bridge  the  difibrence  under 
similar  eiroumstanees  would  be  about  20  in- 
ches. The  whole  expansion  of  the  back 
chain  beyond  the  pyramids  must  be  thrown 
into  the  suspended  part  He  would  prefer 
having  only  one  chain  on  each  side  of  the 
bridge,  and  that  chain  much  stronger  than  is 
usually  adopted,  but  in  deference  to  public 
opinion  he  had  put  two;  he  believed  that 
they  rarely  expanded  equally,  and  hence  an 
unequal  mstribution  of  the  weight  of  the 
roadways  upon  the  suspension  rods  occurred. 
A  rigid  platform  would  in  some  degree  pre- 
vent this,  but  he  had  endeavoured  to  lessen 
the  eflfects  of  unequal  expansion  by  arraagine 
a  stirrup  at  the  top  of  each  suspending  to{ 
so  as  to  hold  equally  at  all  thnes  upon  both 
the  chains,  and  thus  cause  each  to  sustldn 
its  proportion  of  the  load. 

Mr.  Seaward  had  never  seen  the  force  of 
wind  exerted  at  regular  intervals,  as  Mr. 
Cowper  had  supposed ;  if  the  gusts  were  re^ 
peated  at  such  intervals,  no  suspension  bridge, 
nor  any  elevated  shaft  or  chimney  in  ma- 
sonry, could  resist  them. 

Mr.  Rendel  believed  that  the  errors  com- 
mitted in  the  construction  of  suspension 
bridges  had  principally  arisen  from  engineers 
theorizing  too  much  on  the  properties  of  the 
catenary  curve, without  attending  sufficiently 
to  the  practical  eflects  of  wind  in  the  peculiar 
ioealities  in  which  the  bridges  were  placed. 
He  could  not  agree  with  Mr.  Cowper  in  his 
view  of  the  intermittent  action  of  the  wind, 
or  th^  vibrating  of  the  chains.  Observation 
had  led  him  to  conclude  that,  in  the  posi<^ 
lions  in  which  suspension  bridges  were  usually 
placed,  the  action  of  the  wind  was  not  uni- 
form ;  for  instance,  it  would  act  at  the  same 
moment  on  the  upper  side  of  one  end  of  the 
roadway,  and  on  the  lower  side  at  the  other 
tod.  In  tins  case,  unless  the  platform  pos- 
sessed a  certain  degree  of  rigidity,  undula- 
tion was  induced  and  oscillation  ensued. 
Braces  and  stays  would  not  counteract  this — 
nothing  but  a  construction  of  platform, which 
made  it  in  itself  rigid  by  some  mode  of  truss- 
ing, could  withstand  this  kind  of  action.  He 
agreed  with  Mr.  Brunei  in  his  idea  of  re- 
ducing the  number  of  the  suspending  chains. 
At  the  Montrose  Bridge,  which  was  432  feet 
span,  he  had  endeavoured  to  avoid  all  com- 
plexity of  contrivances  by  adopting  a  com- 
plete system  of  vertical  diagonal  trussing, 
which  was  ten  feet  deep-— five  feet  above,  and 
five  feet  J)elow  the  platform — so  as  to  insure 
rigidity,  and  to  produce  that  solidity  which 
was  essential  for  preventing  undulation  and 
oscillation. 

Mr.  Cowper  reverted  to  the  motion  which 
he  had  found  to  be  to  ealHy  prodQoed  by  te- 


peatedlv  exerting  a  small  foree  at  measured 
intervaiB  against  the  main  chains  of  the 
Hammersmith  Bridge.  He  conceived  that 
if  the  chain  oscillated,  the  roadway  must  os- 
cillate also. 

Mr.  Rendel  contended  that  the  motion 
produced  by  the  impulses  communicated  by 
Mr.  Cowper  to  the  chain  resolved  itself  into 
undulation,  and  not  oscillation.  He  could 
not  understand  the  advantages  of  the  truss- 
ing adopted  at  the  Hammersmith  Bridge :  it 
appeared  to  him  that  its  tendency  was,  on 
the  passage  of  a  heavy  weight,  to  relieve  four 
out  of  five  of  the  suspending  rods  from  their 
due  proportion  of  the  load,  and  to  throw  it 
upon  the  fifth  rod.  His  object  in  the  con- 
struction of  the  firaming  of  such  platforms 
had  always  been  to  spread  the  load  quite 
equally,  and  rendering  it  rigid  by  means  of 
▼ertieiu  trussed  framing,  to  prevent  the  un- 
dulation which  was  the  pnmary  cause  of 
oscillation.  He  would  distinguish  clearly 
between  the  two  motions,  and  say,  that  tm- 
dulation  was  motion  in  the  direct  line  of  the 
platform,  and  that  oscillation  was  a  motion 
at  right  angles  with  it  Vibration  was  iden- 
tical with  undulatory  action. 

Mr.  Donkin  conceived  that  a  good  system 
of  trussed  framing  could  alone  prevent  un- 
dulation or  oscillation ;  if  the  fhiming  were 
placed  vertically,  its  tendancy  would  be  to 
prevent  undulation ;  if  placed  horizontally,  to 
prevent  oscillation :  now,  as  Mr.  Rendel  had 
given  it  as  his  opinion,  that  the  latter  action 
resulted  from  the  former,  the  system  of 
trussing  adopted  by  him  at  the  Montrose 
'Bridge  would  appear  calculated  to  obtain 
the  desired  end.  A  slight  exertion  of  force 
would  produce  a  perceptible  undulation,  and 
a  certain  degree  of  vibration  would  result 
from  the  natural  elasticity  of  the  materials. 

Mr.  Seaward  remarked,  tiiat  the  degree  of 
oscillation  would  appear  to  depend  in  some 
measure  upon  the  distance  at  wnlch  the  plat- 
form was  suspended  beneath  the  chains,  and 
upon  the  distance  between  the  points  of  sus- 
pension of  the  main  chains;  if  the  platform 
was  rigidly  held  at  the  extremities,  the 
.motion  would  be  vibratory,  and  not  amount- 
ing to  undulation. — Traru,  Inst.  Civ,  Eng. 


ON  A  METHOD  OP  SBTTI190  OUT  INVOLUTB 
TEETH  OP  WHEELS,  80  THAT  ANT  TWO 
WHEELS  OP  THE  SAME  OR  OP  DIPPERENT 
DIAMETERS  WILL  WORK  TRULY  TOGETHER, 
WHETHER  THE  TEETH  BOTTOM  OR  ONLY 
JUST  TOUCH  EACH  OTHER.  BY  MR.  EDWARD 
COWPER. 

The  rule  is  briefly  this : — 

Point  off  the  teeth  on  the  pitch  circle  in 
the  usual  manner;  then  take  the  smallest 
wheel  of  the  set,  and  having  decided  upon 
the  depth  of  the  propMised  tooth,  describe  a 
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circle  (called  the  Evolute)  touching  the 
bottom  of  the  tootlu  On  all  the  other  wheels 
describe  evolute  circles,  bearing  the  same 
proportion  to  their  respective  pitch  circles, 
which  the  evolute  circle  of  the  smallest 
wheel  bears  to  Us  pitch  circle — thus,  if  in 
the  smallest  wheel  the  evolute  ciicle  is  -j^jfth 
less  than  the  pitch  circle,  let  all  the  other 
evolutes  be  -j^th  less  than  their -pitch  circles. 
From  these  evolute  circles  as  bases,  describe 
the  involute  curves  of  the  teeth,  making  the 
curves  pass  through  the  points  set  out  for 
the  teeth,  upon  the  pitch  line. — Trans.  Inst. 
Civ.  Eng. 


ABSTRACTS  OF  SPECIFICATIONS  OP   ENGLISH 
PATENTS   RECENTLY   ENROLLED. 

•«•  Patentees  wishing  for  more  full  alh» 
strtxcts  of  their  Specifications  than  the  pre- 
sent regulations  of  the  Registration  Offlces 
will  admit  of  our  giving,  are  requested  to 
favour  us  with  the  loan  of  their  Specifications 
for  the  purpose. 

Thomas  Lawes,  of  Canal-bridge,  Old 
Kent-road,  Feather  Factor,  for  certain 
improvements  in  the  method^  process,  and  ap- 
paratus for  cleansing  and  dressing  feathers* 
Petty  Bag  Office,  May  10, 1841. 

The  feathers  are  placed  in  a  long  cy- 
lindrical vessel,  through  which  a  horizontal 
shaft  passes,  equipped  with  projecting  arms 
or  beaters ;  the  sides  and  ends  of  the  contain- 
ing vessel  are  covered  with  wire  grating,  and 
a  trough  of  the  same  material  extends  idong 
tlie  bottom  of  the  vessel.  The  vessel  being 
filled  with  water,  the  shaft  is  made  to  revolve 
by  any  suitable  means,  and  the  feathers  are 
agitated  in  the  water  till  thoroughly  cleansed ; 
they  are  then  passed  into  a  vessel  of  hot 
water,  after  which  they  are  pressed  to  get  rid 
of  as  much  of  the  water  as  possible,  and  are 
then  placed  in  a  long  revolving  heated  cy- 
linder, furnished  wi^  projecting  arms  in  its 
interior,  which,  coming  in  contact  with  ^he 
masses  of  feathers,  divides  and  distributes 
them. 

The  claim  is  1.  To  the  application  of  ma- 
chinery to  washing  and  cleansing  feathers,  by 
whatever  mechanical  arrangements  the  ope- 
ration mvy  be  performed. 

2.  To  the  arrangement  of  apparatus  for 
the  purpose  of  drying  and  dressing  feathers, 
and  also  the  employment  of  two  or  more  cy- 
linders placed  one  within  the  other,  for  the 
purpose  herein  mentioned,  whether  the  said 
apparatus  be  employed  in  concert  with  the 
washing  apparatus,  or  witliout  it 

"William  M'Kinley,  op  Manchester, 
Engraver,  for  certain  improvements  in  ma- 
chinery  or  apparatus  for  measuring,  folding, 
plaiting,  or  lapping  goods  or  fabrics.  Petty 
Bag  Office,  May  10,  1841. 

The  planed  upper  edges  of  the  side  fram- 


ing of  this  machine  form  a  railway,  upon 
which  a  carriage  runs  backward  and  forward 
upon  flanged  rollers ;  this  carriage  is  pro- 
vided with  two  bevelled  boards  (1  and  2) 
hinged  to  an  upright  at  each  end  of  it,  their 
tapered  edges  being  opposite  each  other. 
Two  other  bevelled  boards  (3  and  4)  are 
hinged  to  the  cross  framing  at  each  end  of 
the  machine,  armed  with  a  fish  skin  or  rough 
surface,  for  holding  the  folded  doth.  To  the 
side  frames  of  the  machine  standards  are 
screwed,  which  support  the  guide  rails  that 
conduct  the  cloth  to  be  folded,  into  the  ma- 
chine. 

The  operation  is  as  follows: — ^llie  first 
fold  of  cloth  being  laid  upon  the  bed  of  the 
machine  by  the  leaf  1,  upon  the  first  traverse 
of  the  carriage  it  is  held  by  the  leaves  3  and 
4 ;  then  as  the  carriage  returns,  the  leaf  2 
falls,  and  passing  over  the  cloth,  lays  another 
fold  upon  the  bed,  and  as  the  carriage  ap- 
proaches the  end  of  its  traverse,  a  catch-pin 
fixed  beneath  it  strikes  upon  a  tappet,  the 
tail-piece  of  which,  actine  on  a  lever  under 
the  lei^  3,  causes  that  leaf  to  be  lifted  up* 
wards,  in  order  to  allow  the  doth  to  be  passed 
under  it ;  upon  the  tappet  being  rdeased  the 
leaf  3  falls  and  retains  the  folded  doth.  The 
carriage  now  retrogrades,  and  the  leaf  1  fall- 
ing and  passing  over  the  cloth  lavs  down 
another  fold,  which  is  passed  under  leaf  4  in 
the  manner  before  described  in  respect  to  the 
leaf  3.  As  the  cloth  accumulates  upon  the 
bed,  it  is  caused  to  desciend  a  little  by  meana 
of  mechanism  acting  simultaneously  with  the 
folding  process. 

Charles  Edward  Amos,  op  Great 
Guildford-street,  Southwark,  Mill- 
wright AND  ENGiNEER,/or  certain  linpf  ove- 
ments  in  the  mam{facture  qf  paper.  Petty  Bag 
Office,  May  10, 1841. 

The  nature  of  these  improvements  is 
suffidently  well  defined  by  the  following 
claims : — 

1.  To  the  invention  of  gradually  lowering 
the  roll  in  the  vessel  known  to  paper-makers 
by  the  name  of  engine,  by  means  of  self-act- 
ing machinery  worked  by  the  same  rotarr 
power  as  the  engine  itsdf ;  and  which  8el^> 
acting  machinery  can  be  regulated  as  to  the 
velocity  with  which  it  acts  upon  the  engine 
roll. 

2.  To  the  combination  of  machinery  de- 
scribed, or  any  modification  of  the  same 
which  will  regulate  the  quantities  of  pulp 
ajid  back-water,  according  to  the  spec^  at 
which  the  paper-making  machine  may  be 
working,  being  what  is  termed  sdf-acting. 

3.  To  the  manner  of  working  the  pulp 
through  the  sieves  by  the  action  of  the  dap- 
per, the  sieves  remaining  quiescent :  also,  tne 
method  of  working  the  pulp  through  the 
sieves  by  pneumatical  action. 

4.  To  the  general  arrangement  by  which 
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the  particular  kind  of  cnrrilinearorundiilaN 
ing  motion  of  the  table  i>  obtained,  firom 
the  combined  action  of  the  vibrating  levers. 

5.  To  the  use  of  small  tubes  perforated 
with  holes,  or  with  slots  cut  longitudinally, 
the  tubes  forming  the  table  over  which  the 
vire  passes ;  also .  the  means  by  which  the 
flow  of  water  through  the  tubes  can  be  stopped 
at  pleasure. 

6.  To  any  modification  of  leyers,  arms, 
rods,  or  chains,  for  bearing  or  supporting  the 
frame  of  the  table  part  of  the  paper-mi3ung 
machine  on  which  the  pulp  is  formed  into 
paper,  when  more  than  two  bearings  or  points 
of  support  are  used,  and  also  when  the  side 
frames  carry  all  the  rolls,  tubes,  &c.,  which 
belong  to  the  wire  table. 

7.  To  the  mode  of  heating  the  drying  and 
other  cylinders,  by  turning  the  air  or  vapour 
arising  from  combustion  through  the  cylin* 
ders;  also,  the  equalization  of  those  vapours 
by  the  admission  of  common  air,  when  used 
for  the  purpose  herein  described. 

8.  To  the  flat  sliding  and  quiescent  presses ; 
also,  the  right  to  such  presses,  whether  the 
moveable  press  works  on  guides,  or  in  the 
arc  of  a  circle,  by  a  single  lever  or  a  combi- 
nation of  levers. 

Otto  C.  Yon  Almokde,  op  Thread^ 

KEEDLE-STBEET,  MERCHANT,  for   improve- 

me$U$  in  the  production  of  mosaic  work  from 
wood.    Enrolment  Office,  May  12,  1841. 

A  number  of  long  square  strips  of  the 
fancy  coloured  woods  of  which  the  mosaio 
work  is  to  be  composed,  are  glued  together 
and  pressed  into  a  solid  block,  fh>m  the  ends 
of  which,  when  dry,  thin  plates  are  sawn  off 
and  employed  in  the  usual  manner,  for  any 
required  purpose. 

There  is  really  very  little  that  is  either  new 
or  useful  in  this  long  specification,  which 
occupies  three  skins  of  parchment :  and  in 
fact  a  doubt  on  this  head  is  expressed  therein. 

The  principal  novelW  is  the  strong  glue 
that  is  prescribed  for  uie  purpose,  which  is 
made  in  the  following  manner:  —  Equal 
quantities  of  parchment,  size,  and  common 
glue  are  boiled  together  with  half  an  ounce 
of  white  sugar  candy,  and  half  an  ounce  of 
gum  tragacanth  previously  soaked  in  water 
for  24  hours,  and  half  an  ounce  of  isinglass 
dissolved  in  water ;  these  ingredients  being 
boiled  together,  the  glue  is  ready  for  use.  Or 
it  may  be  still  further  improved  by  adding  to 
every  pound  of  glue,  half  a  pint  of  copal  dis- 
solved in  spirits,  poured  in  a  boiling  state 
into  the  hot  glue. 

John  Dockree,  of  Galwat-street,  St. 
Luke's,  Gas  Fitter,  for  an  improvement  or 
improvements  in  gas  burners.  Petty  Bag 
Office,  May  15,  1841. 

The  first  improvement  relates  to  jet  burn- 
ers, and  consists  in  drilling  two  holes  in  the 
centre  of  the  top  iron  plate  obliquely,  and 
then  drilling  two  other  noles,  one  on  each 


nde  the  fbrmer  at  right  angles  thereto ;  so 
that  the  gas  issuing  out  of  the  side  holes 
strikes  on  the  flame  firom  the  centre  ones, 
and  elongates  it  so  as  to  admit  of  straight 
glass  chimnies  being  employed. 

The  second  improvement  is  in  the  use  of 
a  cone  under  tlie  glass  holder,  having  one  or 
two  rows  of  holes  perforated  through  it  to 
admit  the  atmospheric  air  in  such  a  manner 
as  to  make  the  combustion  more  perfect 

The  third  improvement  refers  to  Argand 
bumera,  and  consists  in  fastening  on  the  top 
of  the  burner  a  plate  of  metal,  and  then,  after 
drilling  holes  for  the  gas  to  come  out  at,  to 
drill  six  or  more  holes  in  a  circular  form,  and 
one  in  the  centre,  for  atmospheric  air.  And 
further,  in  making  circular  caps  or  plates 
perforated  in  this  manner,  and  fitting  them 
on  to  the  bumera  at  present  in  use. 

James  Deacon,  of  St.  John  Street 
Road,  Gentleman,  for  improvements  in  the 
mam^factureof  glass  chimneys  for  lamps.  En* 
rolment  Office,  May  19,  1841. 

These  improvements  consist  simply  in 
forming  a  flat  glass  plate  or  deflector  within 
the  chimney,  equivalent  in  its  action  to  the 
metallic  deflector  patented  by  Mr.  Smith  and 
described  in  our  910th  number.  "  I  am 
aware,"  says  the  present  patentee,  that  it  is 
not  new  to  cause  the  air  which  supports  the 
combustion  of  the  flame  to  be  deflected  in  a 
direction  towards  the  centre  or  middle  of 
the  chimney,  at  a  point  above  the  wick  or 
point  of  combustion  of  the  lamp ;  metallic 
surfaces  have  been  used  for  sucn  purposes 
before,  and  patents  have  been  taken  out  for 
the  means  of  applying  such  metallic  surfaces. 
And  I  am  also  aware  that  glass  chimneys 
have  been  made  with  contracted  openings 
from  the  lower  portion  thereof  into  the  upper 
portion  thereof,*  but  I  believe  they  have  not 
been  successful  in  use.  What  I  claim  as  my 
invention  is  thenew  combination  of  means  and 
the  new  construction  of  chimneys  for  lamps 
herein-before  described,  by  projecting  rings 
or  partitions  of  glass  having  each  an  opening 
for  the  flame  to  pass  through." 

John  Ashton,  of  Manchester,  and 
John  Wakefield,  of  Salford,  Hat  Ma- 
nufacturers for  certain  improvements  in 
the  mamrfacture  of  hat  bodies.  Enrolment 
Office,  May  21,  1841. 

These  improvements  consist  in  the  em- 
ployment of  slender  strips  of  Palmetto  Palm 
leaves,  or  as  it  is  sometimes  called  Brazil- 
lian  grass,  woven  into  a  fabric  either  with 
or  wi&out  other  materials,  in  lieu  of  the 
platted  willow  heretofore  used  for  that  pur- 
pose. The  hat  body  so  formed  is  coated 
with  "  waterproof" — i.e.  shellac  dissolved  in 
spirits  of  wine,  and  then  covered  with  shag 
or  plush  in  the  usual  manner;    by  which 

•  The  form  here  disclaimed  and  condemned  is 
figured  in  our  81»9th  snd  900th  nuo)berB,yol.  xxxiii, 
paget  433and4&l. 
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means  a  Ughtei  and  stronger  fabric  is  said 
to  be  obtained.  All  the  stages  of  the  pro- 
cesses are  very  nunutely  detailed  in  the  spe- 
cification, but  the  substance  of  the  whole  is 
▼ery  clearly  enumerated  in  the  claim  which 
is,— 

1.  To  the  improvements  described  in  the 
manufacture  of  hat  bodies,  of  making  the 
same  out  of  pieces  of  a  loom  woven  tissue 
of  strips  of  Palmetto  palm  leaves. 

2.  To  the  improvements  described  of  mak- 
ing hat  bodies  out  of  pieces  of  a  compound 
loom  woven  tissue  of  strips  of  Palmetto 
palm  leaves,  woven  in  combination  with 
yams  or  threads  of  cotton  or  flax. 

3.  To  the  improvement  described  of  makr 
ing  hat  bodies  with  the  round  sides  or  cylin- 
drical parts  thereof  in  one  piece  of  continu- 
ous loom  woven  compound  tissue,  or  nearly 
continuous  loom  woven  tissue,  of  strips  of 
Palmetto  palm  leaves  woven  in  combination 
with  yams  or  threads  of  cotton  or  flax  as 
herein-before  described.  - 

William  Henry  Hutchxns,  opWhite- 
chapel-road,  gentleman,  and  josefh 
Bakewell,  of  Brixton,  Civil  Knoineer, 
for  improvements  in  preventing  ships  and  other 
veesels  from  foundering,  and  also  for  raising 
vessels  when  sunk.  Enrolment  Office,  May 
21,  1841. 

The  improvements  included  in  this  patent 
consist  in  the  employment  of  air-tight  bags, 
composed  of  Mackintosh  cloth  or  other  suit- 
able substance,  furnished  with  an  inlet  and 
outlet  pipe  or  safety-valve,  which  bags  when 
filled  wiUi  air  are  to  be  placed  around  the 
interior  of  ships  between  the  ribs,  and  under 
each  of  the  decks  between  the  beams,  so  as 
to  give  to  the  vessel  such  a  degree  of  buoy- 
ancy as  should  keep  it  afloat  even  if  filled 
with  water,  and  thereby  prevent  foundering. 
For  the  purpose  of  raismg  sunken  vessels  the 
bags  are  first  attached  in  an  empty  state  to 
the  wreck,  and  subsequently  inflated  by  air- 
condensing  pumps  until  sufficient  buoyancy 
is  communicated  to  cause  the  wreck  to  float 

The  claim  is,  to  the  permanent  application 
of  inflated  waterproof  bags  combined  with 
inlet  valves  and  safety  valves,  in  the  manner 
described,  in  such  various  recesses  and  parts 
of  ships  or  other  navigable  vessels,  as  will 
interfere  as  little  as  possible  with  the  stowage 
of  cargo,  consistent  with  afibrding  a  sufficient 
degree  of  buoyancy  to  keep  the  vessel  afloat 
in  case  of  its  being  filled  with  water.  Also, 
the  application  to  a  sunken  vessel  of  similar 
bags  in  a  collapsed  state,  each  bag  combined 
wiu  an  inlet  and  an  outlet  ar  safety  valve, 
and  with  a  hose  communicating  with  an  air- 
infiating  apparatus;  such  bags  beine  made 
fast  to  the  various  parts  of  a  vessel,  or  to 
eyes  screwed  into  the  hull  for  the  purpose  of 
forming  attachments  to  which  the  oags  may 
be  lathed. 

Francis    Pope,  of   WoLYBRHAMFToif, 


SN^iNEEr.,  /.r  improinmenii  Is  detackimg 

locomotive  and  other  carriages.     Enrolment 
Office,  May  24,  1841. 

This  invention  consists  of  an  ingenioos 

r:e  of  mechanism  by  which  a  horse  caA 
instantly  detached  from  the  vehicle  to 
which  he  is  attached — or  one  carriage  can 
be  separated  from  another  on  railways. 
When  applied  to  horse  carriages,  each  shaft 
terminates  in  two  iron  side  plates  carrying  a 
pin  which  form  the  axis  of  the  shafts,  and 
IS  the  means  by  which  they  are  attached  to 
the  carriage.  There  are  also  two  side  plates 
attached  to  the  carriage,  carrying  a  pin 
which  forms  the  axis  of  motion  to  a  bent 
lever  or  tongue;  this  tongue  when  turned 
back  embraces  the  pin  on  the  end  of  the 
shafts  bind  holds  it  securely  in  the  reeess 
formed  for  it  The  tongue  is  held  down  by 
a  peculiarly  formed  spring  catch,  to  which  a 
lever  is  affixed.  So  long  as  the  tongue  is 
held  down  by  this  catch,  the  shafts  an 
securely  held  to  the  carriage,  but  on  pulling 
the  lever  the  catch  is  disengaged,  the  tongue 
flies  over  and  the  shafts  and  horse  are  re- 
leased. When  applied  to  railway  carriages 
three  of  these  attachments  are  employed, 
the  centre  one  being  a  bar  corresponding  to 
the  end  of  the  shafb  in  the  former  case,  and 
the  two  outer  ones  being  chains.  The  three 
catches  are  simultaneously  acted  upon  bv  an 
apparatus  terminating  in  a  handle  which 
runs  up  to  the  seat  of  the  guard.  The  claim 
is  to  the  mode  of  constructing  and  applying 
apparatus  as  described. 

Hugh  Graham,  of  Bridport-placb, 
HoxTON,  Artisan,  for  an  improved  maau- 
facture  of  that  kind  qf  carpeting  usually  de- 
nominated Kidderminster  carpeting.  Enrol- 
ment Office,  May  8,  1841. 

The  yam  or  weft  is  dried  and  scoured  in 
the  usual  manner,  when  dry  it  is  wound  on 
bobbins  and  reeled  on  an  ordinary  traversing 
reel.  The  skein  is  then  arranged  on  dyeing 
poles,  and  the  one-half  immersed  in  any  re- 
quired color ;  when  this  portion  is  dyed,  the 
other  half  is  dyed  of  some  otner  color,  so 
that  the  vam,  or  weft,  is  of  two  diflferent 
colors  in  its  width.  It  is  then  mounted  in  a 
loom  in  the  ordinary  way,  and  woven,  when, 
in  consequence  of  the  former  process,  the 
face  of  the  carpet  will  exhibit  the  figured  or 
ground  color  changed  altematel)  at  pleasure, 
giving  the  appearance  of  a  drop  pattern,  as 
is  sometimes  done  in  Brassels  carpets. 

The  claim  is  to  "  the  improved  manufac- 
ture described  of  that  kind  of  carpet  usually 
denominated  Kidderminster  Carpeting,  with 
weft  threads  dyed  as  aforesaid,  whereby  I 
am  enabled  to  prevent  the  stripy  appearance 
so  objectionable  in  Kidderminster  carpets 
manufactured  the  ordinary  way,  and  to  pro- 
duce a  much  greater  vanety  of  pattern  in 
such  carpets,  and  of  much  greater  beauty 
and  elegance  th^a  heretofore.'* 
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Thomas  Hopkins Carpet 1  years. 

I.  and  F.  Harwood Inkstand    3 

I.  J.  HoUinffshead Fen 8 

Dovey  and  J.Hawkesibrd......  Screw 8 

H.I.  and  J.Dixon Carpet 1 

I.Hynam Label 1 

Summers  and  Smith  Embossed  paper 1 

I.  and  I.  Walker Cantoon 1 

D.  Morison Fress S 

W.Cribb  , Label 1 

F.  Ogden Instep  stretcher 8 

T.  and  J.  Walker Cantoon 1 

The  Carron  Company Stove  : 8 

W.Sampson Mat 1 

I.  Bidgway  and  Co Flate 1 

Wright  and  Crump Carpet... 1 

S.  A.  Carpenter Chaon  and  Unk  for  braces .' 8 

LeaandCo Carpet • 1 

H.  I.  and  I.  Dixon Ditto  1 

Sommervill Buckhous    Feni 8 

E.HeelcyandCo FUe 3 

T.F.  Bemey Gun  stock 3 

—  Molyneux Label 1 

W.W.Nicholson Bath 8 

James  Dobson  and  Sons  Carpet I 


flon.     ] 
1841. 

Etegistei 

April  23 

677 

86 

67B 

27 

679 

680 

t« 

681 

28 

682 

29 

683 

30 

684 

" 

685 

M 

686 

May  4 

687 

It 

688,9 

6 

690 

•« 

691 

10 

692 

«f 

693 

«* 

694 

n 

695 

12 

696 

17 

697 

20 

698 

21 

699 

24 

700 

■i 

701 

26 

702,3 
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MAY, 

Andr^  Dronot  de  CharUen,  of  Coleman-street- 
buildings,  gentleman,  lor  improvements  in  prepar- 
i4g  matters  to  be  consumed  in  obtaining  light,  and 
in  the  construction  of  burners  for  burning  the  same. 
(A  communication.)  April  27 ;  six  months  to 
specify. 

James  Sims,  of  Bedruth,  Cornwall,  civil  engineer, 
for  certain  improvements  in  steam-engines.  April 
29  ;  six  months. 

Alfred  Jcffery,  of  Prospect-place,  New  Hampton, 
gentleman,  for  a  new  method  of  defending  the 
sheathing  of  ships  and  of  protecting  their  sides  and 
bottoms.    April  29 ;  six  months. 

George  Townshend,  of  Sapcott-flelds,  Leicester, 
esquire,  for  improvements  in  machinery  or  appara- 
tus for  cutting  certain  vegetable  substances.  April 
29;  six  months. 

Joseph  Gibbs,  of  Kennington,  civil  exi^fineer,  for 
a  new  combination  of  materials  for  making  bricks, 
tiles,  pottery,  and  other  useful  articles,  and  a  ma- 
chine or  machinery  for  making  the  same,  and  also 
a  new  mode  or  process  of  burning  the  same,  which 
machine  or  machinery  and  mode  or  process  of  burn- 
ing are  also  applicable  to  the  making  and  burning 
of  other  descriptions  of  bricks,  tiles,  and  pottery. 
April  29 ;  six  months. 

Miles  Berry,  of  Chancery-lane,  for  certain  im- 
provements in  machinery  or  apparatus  for  making 
or  manufacturing  nails  and  brads.  (A  communica- 
tion.)   May  4  ;  six  months. 

Francis  Joseph  Massey,  of  Chadwell-street,  Mid- 
dleton-square,  watch  manufacturer,  for  improve- 
ments in  the  method  of  winding  up  watches  and 
other  time  keepers.    May  4 ;  six  months. 

Edward  Newton,  of  Leicester,  manufacturer,  and 
James  Archbold,  of  the  same  place,  machinist,  for 
improvements  in  producing  ornamental  or  tambour 
vrork  in  the  manufacture  of  gloves.  May  4 ;  six 
months. 

Charles  Thomas  Holcombe,  of  Bankside,  South- 
wark,  iron  merchant,  for  certain  lubrigating  or  pre- 
serving matters  for  wheels  and  axles,  applicable 
also  to  the  bearings.  Journals,  or  other  ports  of  mSf* 
ohlnerv.  May  6 ;  four  months. 
Hugh  Graham, of  Bridport-place,Hoxton,artis«n, 


for  an  improved  manuiiftcture  of  that  kind  of  carpet- 
ing usually  denominated  Kidderminster  carpetmg. 
May  6 ;  two  months. 

Moses  Poole,  of  Lincoln's  Inn,  esquire,  for  im- 
provements in  the  manufacture  of  fabrics  by  fating. 
(A  communication.)    Mi^  6 ;  six  months. 

Philemon  Augustine'  Morley,  of  Birmingham, 
manufacturer,  for  certain  improvements  in  the  ma- 
nufacture of  sugar  moulds,  dish  covers,  and  other 
ancles  of  simUar  manufacture.  May  6;  six 
months. 

James  Hancock,  of  Sidney-square,  Mile  End,  oiiil 
engineer,  for  certain  improvements  in  the  manufao- 
ture  of  locks,  keys,  latches,  and  other  fastenings, 
part  of  which  improvements  are  applicable  to  taps 
and  cocks  for  oravring  off  fluids.  May  6;  six 
months. 

John  Psley,  jun.,  of  Preston,  manufacturer,  for 
certain  improvements  in  looms  for  weaving.  May 
10 ;  six  months. 

Hooton  Deverill,  of  Nottingham,  laee  manufac- 
turer, for  certain  improvements  in  machinery  for 
making  and  ornamenting  lace,  commonly  called 
bobbin  net  lace.    May  10 ;  six  months. 

Andrew  Mc  Nab,  of  Paisley,  North  Britain,  en- 
gineer, for  certain  improvements  in  the  manufacture 
of  bricks.    May  11  ;  four  months. 

Edmund  Taylor,  of  King  William-street,  gentle- 
man, for  certam  improvements  in  the  construction 
of  carriages  used  on  railroads.  (A  communication.) 
May  11 ;  six  months. 

Henry  Pinkus,  of  Maddox-street,  Saint  George, 
Hanover-square,  for  an  improved  method  or  me- 
thods of  applying  electrical  currents  or  electricity, 
either  frictional,  atmospheric,  voltaic,  or  electro- 
magnetic.    May  14  ;  six  months. 

James  Gregory,  ooal  master,  and  William  Green, 
tinner,  both  of  West  Bromwich,  for  certain  im- 
provements in  the  manufacture  of  iron  and  sted. 
May  14 ;  six  months. 

Pierre  Joumet,  of  Dean-street,  Soho,  engineer, 
for  improvements  in  fire-escapes,  which  improve- 
ments are  applicable  to  other  useful  purposes.  May 
19 :  six  months. 
John  Carr,  Jan.,  of  Paddisgton,  engineer,  for  im« 
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proTemento  in  appantuf  for  retarding  aadttopptng 
ndlway  caniaires.    If  ay  80 ;  aU  months. 

Charles  Phulips.  of  Chipping^  Norton,  en^Aeer, 
for  improvements  in  reaping  and  euttinff  vegetable 
substances  as  food  for  cattle.    If  aj  80 ;  ux  months. 

Joseph  Woods,  of  Laand*plaee,  lAmbeth,  civil 
engineer,  for  certain  improvements  in  locomotive 
engines,  and  also  certain  improvements  in  machi- 
nery for  the  production  of  rotatorv  motion  for  ob- 
taining mechanical  power«  which  improvements  in 
machinery  are  also  applicable  for  raising  or  impelling 
fluids.  .May  88  ;  six  mouths. 

William  Oall,  of  Beresford-terrace,  Surrev.  for 
certain  improvements  in  the  construction  or  ink- 
stands.  (A  communication.)   Hay  88  ;  six  months. 

John  Ainslie,  farmer,  Bedhinrh,  North  Britain, 
for  a  new  and  improved  mode  of  making  or  mould- 
ing tiles,  bricks,  retorts,  and  such  like  work  from 
clay  and  other  plastic  substances.  May  88 ;  four 
months. 

Christopher  Dumont,  of  Bf ark-lane,  for  improve- 
ments in  tne  manufkcture  of  metallic  letters,  figures, 
Vid  other  devices.  (A  communication.)  May  88 ; 
six  months. 

John  Winterbom,  of  Clarence-place,  Hackney* 
road,  surgeon,  for  improvements  in  machinery  to 
facilitate  the  removal  of  persons  and  property  from 
premises  in  case  of  fire,  which  improvements  are 
applicable  to  raising  and  lowering  weights  gene- 
rally, to  assist  servants  cleaning  windows,  and  as 
a  substitute  for  scaflToIding.    May  88  ;  six  months. 

William  Lewis  Bham,  of  Winkfield,  Berks,  clerk, 
tor  certain  improvements  in  machinery  or  apparatus 
ror  preparing  land  and  sowing  or  depositing  grain, 
seeds,  and  manure.    May  85 ;  six  months. 

John  Whitehouse,  of  beptford,  engineer,  for  an 
improved  method  of  making  boilers  to  be  used 
in  marine  steam-en^es.    Mav  85 ;  six  months. 

William  Joest,  of  Ludgate-hill,  merchant,  forim* 
provements  in  propelling  vessels.  (A  oommunica* 
tioo.)   May  86;  six  months. 


LIST  Of  SCOTCH  PATENTS  GRANTED  BE« 
TWEEN  THE  22nD  APRIL  AND  THE  22ND 
MAY,  1841,  LAST  DATE  INCLUSIVE. 

Esra  Jenks  Coates,  of  Bread-street,  Cheapside, 
London,  merchant,  for  improvements  in  the  forginr 
of  bolts,  spikes  and  nails.  Sealed  April  88, 1841 « 
(A  communication  from  abroad.) 

John  Watson,  of  Glas^w,  Scotland,  merchant, 
for  improvements  in  prmting  &bric8  where  dis- 
charging presses  are  used.    April  88. 

Jonn  Haughton,  of  Liverpool,  Clerk,  M.  At,  for 
improvements  in  ^e  means  employed  for  prevent- 
ing railway  accidents,  resulting  from  one  train 
overtaking  another.    April  88. 

James  Bansome  and  Charles  May,  of  Ipswich, 
Suffolk,  machine  makers,  for  improvements  in  the 
manufacture  of  railway  chairs,  railway  and  other 
pins  or  bolts,  and  in  wood  fastenings  and  trenails. 
April  88. 

Peter  Fairbaim,  of  Leeds,  York,  engineer,  and 
William  Suttill,  of  Newcastle-upon-Tyne,  flax 
spinner,  for  certain  improvements  bi  drawing  flax, 
hemp,  wool,  silk  and  other  fibrous  substances. 
April  88. 

William  Newton,  66,  Chancery  Lane,  Middlesex, 
civil  euginer,  for  improvements  in  spinning  and 
twisting  cotton,  and  other  materials  capable  of 
being  spun  and  twisted.  April  30.  (Being  a  com- 
munication from  abroad.) 

Thomas  Bobinson,  of  Wilmington  Square,  Mid- 
dlesex, gentleman,  for   improvements  in  drying 


wool,  eotton,  and  other  flbrmu  materials,  in  tha 
manufactured  and  unmanufactured  state.  April  90. 
(Being  a  communication  from  abroad.) 

Lancelot  Powel,  of  Clvdach  Works,  Brecon,  Iron 
master,  and  Robert  Ems,  of  Clydach,  aforesaid, 
agent,  for  improvements  in  the  mannfactnre  of 
iron.    May  5. 

William  Edward  Newton,  66,  Chancery  Lane, 
Middlesex,  civil  engineer,  for  certain  improvements 
in  the  process,  or  method  of  manu&cturinr  lime 
cement,  mastic  artificial  stone,  stucco,  and  other 
similar  compositions  possessing  the  useful  proper- 
ties of  hardness,  colour,  and  indestructibility  when 
exposed  to  damp.  May  7.  (Being  a  communica- 
tion from  abroad,) 

David  Walther,  of  Angel  Court,  Throgmorton- 
stroet,  London,  merchant,  for  certain  improvements 
in  the  methods  of  purifying  vegetable  and  animal 
oils,  fats,  and  tallows,  in  order  to  render  those  sub- 
stances more  suitable  for  soap  making,  or  for 
burning  in  lamps,  or  for  other  useftd  purposes,  part 
of  which  improvements  an  also  applicable  to  the 
purifving  of  the  mineral  oil  or  spirit,  oommonlv 
called  "  Fetrollum  or  Naptha,  or  Coal  Tar,  or  Spirit 
of  Coal  Tar.*'  May  7.  (Being  a  communicatioa 
{torn  abroad.) 

James  Whitelaw  and  Oeorge  Whltelaw,  engineers, 
residing  in  Glasgow,  Scotland,  for  a  new  mode  of 

Cropelling  vessels  through  the  water,  with  certain 
nprovements  in  the  steam  engine  when  used  in 
connection  therowith,  parts  of  which  improvementa 
aro  applicable  to  other  useful  purposes.    May  10. 

Thomas  Lawes,  of  Canal  Bridce,  Old  Kent  Boftd. 
Surrey,  feather  factor,  for  certain  improvements  ia 
the  method  or  process,  and  apparatus  for  cleansing 
and  dressing  feathers.  Msiy  10.  (Being  a  oommii* 
nication  from  abroad.) 

Anffier  March  Perkins,  of  Great  Goram-street. 
Middlesex,  engineer,  for  improvements  in  appa« 
ratus  for  heati^,  by  the  ciroulation  of  hot  water, 
and  for  the  construction  of  pipes  or  tubes,  for  such 
and  other  purposes.    May  18. 

Oeorge  Daeres  Paterson,  of  Truro,  Cornwall,  Esq., 
for  the  following  improvements  in  curvilinear  turn- 
ing, that  is  to  say,  a  rest  adapted  for  cutting  out 
wooden  bowls,  and  a  self-acting  slide  rest  for  other 
kinds  of  curvilinear  turning.    May  18. 

William  Kenworthr,  of  Blackburn,  Lancaster, 
spinner,  and  James  Ballough,  of  the  same  place, 
overlooker,  for  certain  improvements  in  machinery 
or  apparatus  for  weaving.    May  17. 

Christopher  Dumont,  of  Menti,  Germany,  bat 
now  of  Mark  Lane,  London,  for  im]Mrovenniita  in 
manufacture  of  metallic  letters,  figures,  aad  other 
devices.  May  17.  (Being  a  oommnnieation  fioB 
abroad.) 

John  Paley,  Junior,  Preston,  Lancaster,  manu- 
facturer, for  certain  improvements  in  looms  for 
weaving.    May  80. 
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F.  Sliddon,  Jun.,  certain  improvements  in  ma* 
ehincry  or  apparatus  for  roving,  slubbing,  and  spin- 
ning cotton  and  other  fibrous  substances. 

C.  Cameron,  certain  improvements  in  engines  t4» 
be  actuated  by  steam  or  other  elastic  fluids. 


Smta.'-lti  Iver  M'lver's  artide.  No.  9S5.  page 
348,  col.  1,  line 88,  for  Vj^ili  read ^*f^-^ 
Col.  8,  Une  18,  for  A  6sr  read  A  C=r. 
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No.  166,  Fleet-street^-Sold  by  W.  and  A.  Qaligiiani.  Bue  Vivienne,  Paris  ; 
Machin  and  Co.,  Dublin ;  and  W.  Campbell  and  Co.,  Hamburgh. 
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PILBR0W*8   CONDENSING 

The  following  Interesting  deicriptioa 
of  Mr.  Pilbrov's  recently  patented  im- 
provements in  the  steam  engine  is  extract'* 
ed  from  a  pamphlet  recently  published  by 
Boyman  Boyman,  Esq.,*  to  which  we 
would  call  (he  attention  ol  all  persons  in- 
terested in  the  performances  of  this 
important  power  and  wealth  creating 
agent. . 

Description  of  Pilbrow^s  Condensing 
Cylinder  Engine. 
The  air-pump  and  condenser  of  the 
present  engine  are  dispensed  with,  and 
a  cylinder  of  the  same  size  as  the  steam 
cylinder,  fitted  with  a  solid  piston,  com- 
bming  both  in  one,  is  substituted.  In 
this  cylinder  the  steam  is  condensed  by 
injection,  whilst  it  is  flowing  into  it,  as 
it  is  now  condensed  in  the  present  en- 
gines in  the  condenser ;  but  during  its 
condensation  the  uncondensed  steam 
keeps  giving  to  the  condenser  piston, 
until  completely  annihilated,  just  as  much 
power  as  it  offers  resistance  to  the  ef- 
fective  action  of  the  steam  piston.  This 
resistance  cannot,  with  the  present  en- 
gine, be  given  in  favour  of  it,  because 
the  steam  is  being  condensed  in  a  vessel 
without  a  piston.  The  primary  object 
with  Mr.  Pilbrow  was  not  to  ^t  the  steam 
to  act  expansively  on  the  piston  of  his 
condensing  cylinder,  but  by  condensing ' 
the  steam  every  previous  stroke,  to  get, 
through  the  medium  of  his  condenser- 
piston,  a  nearly  perfect  vacuum  under- 
neath it,  the  same  as  if  the  steam-piston 
began  its  Stroke  with  a  perfectly  exnaust- 
ed  cylinder. 

The  vacuum,  or  chief  nower,  by  which 
condensing  engines  of  tne  present  con- 
struction are  worked,  is  made  onlv  dur- 
ing the  stroke  i  the  power,  therefore,  is 
not  got,  but  is  being  obtained  whilst  the 
steam  is  being  condensed.  By  a  con- 
densing cylinder,  with  a  solid  piston,  the 
vacuum,  or  chief  power,  is  dready  got 
before  the  piston  moves  t  which,  in  this 
respect,  snves  it  the  advantage  possessed 
by  the  Comisli  single-lifting  engines, 
though  even  to  a  greater  degree,  because 
the  condenser-piston  acts  as  a  double-ac- 
tion air-pump,  and  expels  every  evacua- 

•  FiIbrow*B  Condensing  Cylinder  Steam  Engine, 
John  Weale,  London,  pp.  103,  with  two  plates. 
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lion  of  the  cylinder  at  eaeh  up  and  down 
stroke.  In  the  present  engine,  the  air- 
pump,  being  single,  permits  the  accumu- 
lations of  two  condensements  in  the  con- 
denser to  resist  the  action  of  the  piston. 
Though,  therefore,  the  condenser  piston 
will  always  have  on  iu  other  side  the 
condensement  of  the  previous  stroke,  at 
96  or  100^  and  that  small  portion  of  air 
and  gas  disengaged  from  one  condense- 
ment, it  cannot  have  the  same  accumu- 
lation of  air  and  gas  which  exists  in  the 
present  condenser,  and  which  gives  a 
greater  resistance  than  what  is  due  to 
the  temperature  alone.  The  gaun  from 
this  source  may  be  considered  as  1  lb.  on 
the  square  inch,  calculated  upon  the  dif- 
ference of  the  mean  fluctuation  in  the 
condenser ;  consequently  the  steam  can 
be  expanded  in  the  Condensing  Cylinder 
engines,  just  as  much  lower  as  the  ulti- 
mate resistance  shall  be  found  less  than 
in  the  present  engines.  The  pressure  of 
steam  from  water  at  different  tempera- 
tures, is  well  defined  by  the  Tables  of 
Mr.  Watt,  Dalton,  and  others,  so  that 
whatever  may  be  the  reduction  of  tem- 

Serature,  whilst  the  steam  is  being  con- 
ensed,  the  pressure  due  to  it  will 
be  given  to  tne  condenser  piston,  in 
favour  of  the  engine,  by  its  seeking  to 
enter  the  nearly  perfect  vacuum  already 
obtained  on  the  otKer  side. 

The  increase  of  friction  will  amount  to 
the  difference  between  the  diameter  of 
the  piston  of  the  present  air-pump,  and 
a  piston  as  large  as  the  steam  piston. 
This  must  be  deducted  from  the  power 
gained  by  the  substitution  of  the  con- 
densing cylinder  for  the  condenser  and 
air-pump.  The  difference,  according  to 
Tredgold, would  amount  to  about  ,050  of 
the  original  steam  pressure,  so  that  the 
additional  power  ootained  by  the  mere 
superior  extreme  vacuum,  and  the  greater 
expansion  of  steam,  will  much  more  than 
supply  the  power  to  overcome  and  work 
such  additional  friction.  All  other  parts 
of  the  steam  engine  being  the  same,  the 
saving  effected  by  the  steam  piston  be- 
ginning its  stroke,  with  what  is  eaui- 
valent  to  a  perfectly  exhausted  cylinder, 
will  be  a  clear  gain.  This,  it  Ims  been 
shown  amounts  to  4  lbs.  on  the  square 
inch,  on  the  average  order  of  engines, 
under  circumstances  best  adapted  to  give 
most  duty;  and  for  this  we  have  the 
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Fig.  A. 


Fig.  B. 


Fig.  E. 
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highest  authority  io  Mr.  Watt.  Givinij^ 
the  adrantage  to  rotative  engines  of 
heing  worked  expansively,  to  the  greatest 
extent  steam  will  permit)  the  comparison 
will  then  stand  thus : — 

Enginet  qf  the  present  construction  so  worketU 

Full  steam  pressure  in  cylinder,  per 
square  inch 8      lbs. 

Extreme  condenser  vacuum 18*5    „ 

iTTlbs. 

The  steam  heing  cut  off  at  half  stroke^ 
would  reduce  it  to  8*26  Ihs.  (below  at- 
mospheric pressure)  before  it  entered  the 
conaenser,  which  is  as  low,  or  nearly  as 
low,  as  it  can  be  expanded  in  the  present 
constructed  engines:  this  will  give  a 
mean  pressure,  during  the  stroke,  of 
about  13*75 lbs.  per  square  inch;  from 
which  deducting,  as  usual,  one-third  for 
friction  and  loss,  leaves  9*17 lbs.;  from 
this  must  be  also  deducted  the  mean  dif- 
ference which  exists  during  the  whole 
stroke,  on  the  average  working  order  of 
engines,  between  the  cylinder  and  con- 
denser vacuum,  say,  3*5  lbs.,  leaving 
6 '67  lbs.  per  square  inch,  effective  power 
from  a  giving  quantity  of  steam  or  fuel. 

Pilhrow's  Condensing  Cylinder  Engine, 

Full  steam  pressure,  as  before,  in  cylinder  3      lbs* 
But  as  this  condenser  is  swept  out  by  every 
reversal  of  the  piston,  a  better  extreme 
vacuum  than  above  will  be  maintained 
ofaboutllb 14-5   „ 

Irilbs. 

lliis  will  give  a  mean  pressure  of 
14*58  lbs.,  from  which  deduct,  for  fric- 
tion and  loss,  (one-third  as  before)  4*86, 
leaves  9*72.  From  this  deduct  the  dif- 
ference in  friction,  between  the  usual  air- 
pump  piston, and  the  condensing  cylinder 
piston,  namely,  '72,  and  there  remain 
9  lbs.  effective  pressure,  no  deduction 
being  necessary  as  in  the  former  instance, 
for  a  difference  between  the  mean  cy- 
linder exhaustion  and  condenser  vacuum. 
Thus,  by  the  simple  addition  of  a  con- 
densing cylinder,  where  more  power  is 
required,  it  will  be  increased  in  the  ratio 
of  9  to  5*67i  or  nearly  two-thirds. 

But  this  does  not  show  the  great  ad- 
vantages of  this  engine.  Its  great  gain 
is  in  duty.  For  instance : — ^Wbere  no 
greater  power  is  required,  the  steam 
must,  to  give  no  greater  power,  be  cut 
off  earlier,  say  at  one-sixth,  instead  of, 
as  before,  at  one- half  of  the  stroke;  it 
will  then  enter  the  condenser  at  about 
3  lbs.    (below   atmospheric   pressure). 


Why  the  steam  is  enabled  to  be  reduced 
so  low  as  3  lbs.  (below  the  atmosphere,) 
before  it  enters  the  condenser,  is  owing 
to  the  piston  having  had  the  same  mean 
effective  pressure  throughout  the  stroke, 
as  where  the  steam  entered  at  8.25  lbs. 
From  this  latter  had  to  be  deducted  the 
mean  loss  of  3^  lbs.  resistance  to  the 

Eiston,  from  an  imperfect  cvlinder  ex« 
austion.  But  this  the  conaensing  cy- 
linder saves,  and  by  getting  a  better  ex- 
treme vacuum  of  I*  lb.  makes  a  gain  of 
4i  lbs.  per  square  inch ;  4^  lbs.  and 
3lhs.=7.5.  The  same  power  is  obtained 
to  overcome  the  load,  with  steam  reduced 
to  3  lbs.,  as  was  before  with  8.25  lbs. 
The  steam,  so  cut  off  at  one-sixth,  will 
give  a  mean  pressure  (on  17.5  lbs.)  of 
8.62  lbs.  per  square  inch ;  from  which, 
deducting  as  before  (one-third,)  2.87  for 
friction  and  loss,  leaves  5.76  lbs.  From 
this  deduct,  for  extra  friction  of  larger 

f>iston,  only  .43  in  this  case,*  which 
eaves  a  net  effective  pressure  per  square 
inch,  throughout  the  stroke,  of  5.33  lbs. 
I1iis  is  wiuiin  a  fraction  of  the  same 
power  as  before,  (5.67  lbs.  per  square 
mch,)  with  a  saoing  of  two-tUrda  <^  the 
steam,  consequently  of  fuel  j  because,  as 
the  value  of  this  engine  is  in  saving  the 
loss  from  an  imperfectly  exhausted  cy- 
linder, by  having  the  full  effect  of  the 
vacuum  upon  the  piston,  from  the  be* 
ginning  to  the  end  of  the  stroke,  there  is 
no  deduction  for  mean  exhaustion  to 
make,  as  in  the  former  engine.  This  is 
increasing  the  duty  of  the  best  engines, 
under  the  best  circumstances,  very  nearly 
three  times,  so  that  a  passage  to  America, 
which  now  requires  600  tons  of  coal,  will 
by  this  engine  require  but  little  more 
than  200  tons.  As  this  is  the  simplest 
and  most  accurate  v  a/  of  comparing  the 
relative  duties  of  the  two  engines,  it  is 
needless  to  calculate  the  power  of  any 
engine  of  given  dimensions,  because  the 
results  would  bear  precisely  the  same 
proportions. 

Conceding,  however,  that  by  varied 
and  well-conducted  experiments,  it  shall 
be  clearly  proved  that  Mr.  Watt  was  in 
error,  but  not  till  then,  and  that  it  is 
better  to  have  a  mean  exhaustion  of 
1 2  lbs.,  (t^  it  can  always  be  got,  in  an  in- 


•  All  these  deductions,  varied  acoordinir  to  the 
data,  are  made  upon  the  proportions  of  Txvdgold's 
formula ;  which,  although  not  perfectly  accurate  in 
every  detail,  ar«  f  uffleiently  so  for  all  practical  porw 
poses. 
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jeetioD  rotative  engine,)  it  is  certain  that 
this  mean  cannot  be  obtained  by  what 
was  only  suflScient  to  secure  a  mean  of 
10  lbs.,  namely*  a  vacuum  of  27^ ;  there 
must  be  something;  extra.  The  mean 
exhaustion  always  depends  upon  the 
condenser  vacuum;  and,  as  27^  gives 
only  10  lbs.  on  the  average  working 
order  of  engines,  it  would  require  29° 
condenser  vacuum  to  give  a  mean  of 
12  lbs.  on  the  average.  I  speak  always 
of  the  long  or  common  barometer,  not 
Bedwell's ;  and  as  there  is  much  differ- 
ence in  the  two,  this  distinction  must  be 
borne  in  mind.  Now  as  the  atmosphere 
is,  on  the  average,  29^  in  this  country,  I 
do  not  think  it  possible  to  get  a  vacuum 
of  29°  by  any  steam-engine  apparatus, 
for  far  more  resistance  than  would  indi- 
cate half  an  inch  of  mercury,  or  a  quarter 
of  a  pound,  is  due  to  the  accumulation 
of  gases  and  liberated  air,  independent 
of  the  temperature.  But  the  reductio 
ad  absurdum  is  sometimes  useful,  for  I 
have  heard  engineers  insist  on  29°-  I  do 
not  believe,  again,  that  with  well-con- 
ducted indicator  experiments,  any  rota- 
tive injection  enj^ine  ever  kept  working 
at  full  power,  with  an  average  mean  of 
12  lbs.  But,  granted  that  it  can  be  made 
to  perform  in  this  way,  it  is  obtained  only 
by  a  condenser  vacuum  of  29°«  or  what- 
ever is  the  extreme  possible  vacuum.  A 
vast  deal  more  injection  water  it  neces- 
sary to  lower  the  temperature  sufficiently 
for  so  much  better  vacuum,  because  the 
better  the  vacuum  the  lower  the  heat  at 
which  an  appreciable  resistance  is  given 
out.  Well,  then,  we  will  say  that  2  lbs. 
more  per  square  inch  on  the  piston  are 
occasionally  obtained ;  there  is  consider- 
ably more  water  to  lift  out  of  a  vacuum 
than  when  the  vacuum  was  only  27° ;  the 
atmosphere  is  thrown  earlier  upon  the 
air-pump  bucket,  and  the  condensement 
is  reduced  considerably  below  110^ 
These  differences,  by  which  alone  the 
greater  mean  can  be  obtained,  must  then 
be  deducted  from  the  increase  of  2  lbs. ; 
and  if  we  allow  only  1  lb.,  (the  lowest 
computation  for  these  several  lossesj 
there  is  still  a  mean  resistance,  or  what 
is  equivalent  thereto,  of  2i  lbs.  on  the 
square  inch  throughout  the  stroke.  And 
in  this  calculation  (12—9)=  3  lbs.  more 
is  given  for  the  mere  argument  in  favour 
of  the  present  engines  than  Mr.  Watt  al- 
lowed for  the  average  exhaustion,  on  ac- 
count of  their  not  being  always  in  the 
best  order. 


No  engineer  has  ever  ventured  to  say 
that  the  average  is  less  than  2^  lbs.  und^ 
any  circumstances.  When,  therefore,  it 
shall  be  proved,  by  accurate  experiments 
in  reference  to  dutv,  that  there  is  only 
this  resistance  to  the  piston,  and  that  it 
is  not  thus  diminished  by  losses  else- 
where, (for  those  who  so  contend  have, 
as  yet,  no  data  whatever  to  go  upon,) 
then  only  2^  lbs.  must  be  deducted  for 
the  loss  of  mean  cylinder  exhaustion, 
which,  taken  from  9.17  lbs.  as  before, 
leaves  6.67  instead  of  5.67  lbs.  per 
square  inch  effective  pressure  for  the 
present  engines.  To  get  the  same 
power  with  the  new,  the  steam  must 
be  cut  off  at  one-fourth  of  the  stroke, 
instead  of  at  one-sixth,  as  before. 
This  leaves  a  mean  (on  17.5  lbs.)  of 
10.79  lbs.,  from  which  deduct  (one-third) 
for  the  usual  friction  and  loss,  3.59» 
leaves  7>2  lbs.,  and  from  this  deduct  ,53 
for  difference  in  friction  of  larger  piston, 
leaves  nett  6,67  lbs.  effective  pressure.* 
Even  on  this,  the  lowest  computation  of 
the  loss  of  rotative  engines,  by  the  resist- 
ance of  the  unexhausted  steam,  we  get 
the  same  power  as  before,  with  only  one- 
half  of  the  fuel.  Thus,  taking  everything 
/or  the  old  plan  and  against  the  new,  the 
duty  is  just  doubled. 

I  have  often  noticed  engineers  inces- 
santly nagging  the  injection  regulator  to 
get  a  great  vacuum.  I  would  say  to 
them,  "  bear  this  in  mind :  Mr.  Watt 
limited  the  best  vacuum  to  27° ;  every 
gallon  of  water  you  allow  to  enter  beyond 
what  is  necessary  to  obtain  that,  your 
engine  must  lift  out  again,  and  your 
stoker  must  throw  on  extra  shovel-fulls 
of  coals,  to  convert  the  condensement 
again  into  steam,  from  a  much  lower 
temperature.  If,  then,  your  barometer 
is  the  common  one,  keep  to  27°;  if  Bed- 
well's  barometer,  keep  to  28^°,  which  is 
the  same  thing. 

Where  steam  is  not  now  expanded  to 
its  utmost  limit,  as  here  given  credit  for, 
the  saving  effected  by  larger  c}  linden 


•  The  best  cvlinder  exhanstion  I  have  •een  was 
a  mean  of  12.3  lbs. ;  bnt  this  was  mtb  a  non-inject- 
inff  engine,  which  enabled  the  condensement  to  bo 
reduced  to  50^.  which  is  impossible  in  an  iiv)eetion 
engine.  (See  p.  33.)  When  this  was  obtained  the 
vacuum  was  301  by  Bedwell,  or  89}  of  the  common 
barometer.  This  shows  the  inseparable  connexion 
between  the  condenser  vacuum  and  cylinder  ex- 
haustion, and  what  an  extremely  perfect  vacuum 
there  must  be  to  get  so  great  a  mean  c^'Under  ex- 
haustion, the  difference  here  being  (39.5'-^.6)&3 
*  about  5  inches  of  mareury,  or  2}  lbs. 
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on  thia  plan  would  be  still  more  consi-  panrive  engine*  it  ma^  be  found  beet  in 

derable.    But  as  an  increase  of  duty  can  practice*  not  to  let  the  injection  condense 

be  obtained  with  engines  of  the  present  the  steam  in  the  condensing  cylinder, 

construction,  only  uat  saving  is  here  until  the  piston  has  made  part  of  its 

shown,  which  is  obtained  after  steam  is  stroke,  there  being  an  effectual  Tacnam 

worked  by  the  present  engines,  as  econo^  throughout  the  stroke  on  the  other  side. 

panded  to  its  full  extent,  those  engines  ^^^^j  ^  j^  alternately  the  steam  and  educ 
consume  a  larger  quantity  of  coals  than  tion  passage  for  the  lower  part  of  the  ste^m 
they  ought  to  do;  far  more,  in  the  long  cylinder;  and  5,  is  the  same  for  the  upper 
run,  than  the  first  cost  and  interest  for  part ;  6  and  7,  the  passage  alternately  corn- 
larger  cylinders,  independent  of  the  space  mnnicating  from  the  steam  to  the  condensing 
wasted  Dv  carrying  a  greater  quantity  of  cylinder;  S  and  9,  the  slide  vaWes  adapted 
fuel,  ana  the  greater  resistance  to  the  to  this  engine,  though  the  D  Talves,  now 
yessel  from  deeper  immersion.  As  the  ^^^  »re  equally  appUcahle  with  the  oeutie 
power  of  engines  is  as  the  squares  of  passage  stopoed  up ;  10,  represente  the  en- 
their  diameters,  a  few  more  inches  in  *^^«»  ^^,  *?«  f*««"  ^"^  ^^?  ^^ji^  ^  ^^ 
diameter  would  give  the  required  power;  I'^l^.'  ^^'Jl^Z^^^lTT^^ 
the  extra  weig^of  which!  will  C  no  {^t.  VaS  a^eX^on  an?^^} 
CMQpanson  to  the  weight  of  fuel  saved,  the  condensing  cylinder  (14)  which  is  of  the 
independent  of  ita  cost.  The  deeper  the  same  capacity  as  the  steam  cylinder ;  16,  is 
immersion  too,  the  denser  the  water  be-  the  passage,  through  which  the  condense- 
comes,  and  the  greater  the  resistance.  ment  and  injection  water  and  any  air  or  gas 
In  those  cases,  such  as  the  Brittak  are  expelled,  at  the  conclusion  of  the  de- 
Queen,  and  President,  where  the  power  is  scent  of  the  piston  of  the  condensinff  cylinder 
clearly  not  equal  to  the  tonnage,  the  ^^^  ^be  hot  well  (16)  to  supply  the  hoiler, 
simple  addition  of  another  cylinder  to  ^^  ^^^^^  *«  prevented  returning  to  the  con- 
each  engine,  and  the  removal  of  the  pre-  ^^^^^^^^  cylinder  hy  the  valve  (17;)  18,  is^e 
sent  air-pumps  and  condensers,  will  in.  P^T'  '"^?  »  P«rfo'*ted  nozzle,  for  the 
^.....o  fwl  ,wv«-jrt)l--irr„  riTl^I  ISX  injection  water  to  condense  the  steam  he- 
crease  the  power  nearly  two-thu-ds,  with  ^^^^  ^he  pMon  of  the  condensing  cylinder, 
the  same  consumption  of  fuel,  and  add  through  wfcch  passage  the  injection  water 
no  more  weight  to  the  engine.  passes,  when  permitted  to  do  so,  by  the 
Comparistm  <^t<wimg  in  Weight  and  Tonmiffe  injection  regulating  valve  (19,)  which  valve 
b^  Pilbrow's  BnghUf  when  the  Engine  and  is  attached  hy  the  rod  (20)  to  the  steam 
Bniere  are  proporii<med  from  the  fret,  slide  valve  (8;)  21,  is  the  passage. 
Tons.  Cwt  through  which  the  condensement  and  iinee- 
Eogines  the  same  weight  as  the  present  -  tion  water  and  any  air  or  gas  are  expelled, 
«SnM*?roiIS***  '°'  ^^  horsepower  at  the  conclusion  of  the  ascent  of  the  piston 
Coiarfor  'im^irica  iiiiiiil  16  iayg'  of  the  condensing  cylinder,  into  the  hot  well 
consumption,* at 8 IbB.perhorsc.power  as  before,  and  whicn  is  prevented  returning 

Pwhour 548 0  by  the  valve  (22;)  23,  is  the  passage,  with  a 

^      Q  perforated  nozzle,  for  the  ij^ection  water  to 

One-third  of  the  steam  doing  the  same  condense  the  steam  above  the  piston  of  the 

d«t7 • sn     IS  condensing    cylinder,  and    through  which 

dear  rain  in  available  tonnage;  two-  passage  the injecfa\>n  water  passes, when  per- 

tUr£  of  the  eoet  of  boUersand  ftiel  mitted  to  do  BO,  hy  the  iiyection  regulating 

being  also  Mvod , 445      7  valve  (24,)  which  valve  is  attached  hy  the 

— .                     1      V  u             L T  J^od  (25)  to  the  steam  slide  valve  (0.)    The 

Thus,  a  vessel  which  now  has  only  injection  pipe  leads,  as  usual,  from  the  ex- 

300  tons  available,  is  converted,  bv  this  tcmal  water,  but  has  a  hranch  ahove  and 

simple  alteration,  into  a  vessel  of  (say  helow  the  condensing  cylinder,  at  figa.  26 

700  tons)  available  for  commerce.  and  27. 

The  following  is  an  explanation  of  the  The  following  will  be  the  action  of  the 

action  of  the  Condensing  Cylinder  En-  engine.    The  air  will  he  first  expelled  hy 

gine.  Though  it  must  not  be  confounded  Wowing  through  in  the  usual  way;  which 

with  Woolf's  or  Homblower's  as  an  ex-  ^?r.'  ^l  cylinders  and  passages  will  he 

_«__^ ____^ .  filled  with  steam ;  and  supposing  the  pistons 

*  I  believe  it  is  coBaidare4  prudent  alwaya  to  '^^  ^^^  positions  shown  in  fig.  A,  the  steam 

carry  more  coals  than  are  activO^  oonsamed,  piston  being  at  the  bottom,  and  the  piston  ef 
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Ae  oondtfisbg  ojdinder  at  the  top,  the  lower 
TalTes,  8  and  19,  bemg  moyed  to  the  left  by 
hand-gear,  the  iigection  water  will  flow,  in 
the  osoal  manner,  in  the  direotion  of  the 
arrows,  into  the  condensing  ovlinder,  under 
its  piston,  and  make  a  vacunm  by  condensing 
the  steam  contained  therein.  The  engine  le 
now  ready  to  start,  the  piston  of  the  con- 
densing erlinder  being  at  the  top  of  the  cy* 
linder,  and  the  space  below  it  the  vaouum. 
The  steam  piston  will,  therefore,  be  at  the 
bottom  of  its  cylinder,  and  the  space  above 
it  steam.  The  cranks  of  each  engine  will 
have  been  set  in  opposite  directions,  or  at 
each  end  of  the  beam,  as  shown  on  our  front 
page.  The  Talves,  9,  and  24,  fig.  A,  being 
moyed  to  the  left  in  the  direction  of  the  arrow, 
the  communication,  through  the  passages  6 
and  7,  will  be  opened  between  the  upper  part  of 
the  steam  cylinder,  and  the  upper  part  of  the 
condensing  cylinder ;  and  by  the  same  move- 
ment, the  injeotion  water  will  flow  through 
the  injection  passage  23,  to  the  upper  part  of 
the  condensing  cylinder,  to  condense  the 
steam  as  it  is  entering  from  the  top  of  the 
steam  piston.  By  the  same  movement,  the 
valves,  8  and  19,  are  moved  in  the  direction 
of  the  arrow  to  the  right,  by  which  the  com- 
munication is  also  opened  between  the  boiler, 
by  the  passage  10  and  4,  to  the  under  side  of 
the  steam  piston.  The  injection  water  under 
the  piston  of  the  condensing  cylinder  will, 
by  the  same  movement,  be  out  oif  by  the 
valve  19.  The  engine  will  then  commence 
its  fnU  operation  by  both  pistons  starting 
into  action,  the  condensing  piston  descending, 
and  the  steam  piston  ascending.  The  under 
part  of  the  steam  piston  is,  therefore,  re- 
ceiving the  full  elastic  force  of  the  steam 
from  the  boiler,  and  its  upper  surface 
is  resisted  by  the  steam  as  it  flows  into  the 
condensing  cylinder  to  be  condensed,  as  is 
now  the  case  in  the  condensers  of  the  present 
engines.  But  the  communication  being  open 
between  the  upper  part  of  the  steam  piston 
and  the  upper  part  of  the  piston  of  the  con- 
densing oybnder,  whatever  pressure,  during 
the  process  of  condensation,  from  uncon- 
densed  steam  that  retards  the  steam  piston, 
will  be  given  out  to  the  piston  of  the  con- 
densing cylinder;  and  as  there  will  be 
throughout  a  more  perfect  vacuum  on  the 
other  side  of  this  piston,  than  can  now  be  ob- 
tained in  the  condenser  of  the  present  engine, 
even  at  the  termination  of  the  stroke,  the 
same  e£fective  pressure  will,  in  reality,  be 
obtained  as  if  the  steam  piston  itself  com- 
menced its  stroke  with  a  perfectly  exhausted 
or  vacuous  cylinder.  The  steam  piston  having 
arrived  at  the  top,  and  the  condenser  piston 
at  the  bottom,  of  their  cylinders,  all  con- 
densement  and  air,  produced  by  the  admis- 
sion of  the  first  injection,  are  expelled  by 
the  downward  stroke  of  the  condenser  piston. 


thvough  the  psinage  (15)  to  the  hot  well/ 
Whilst  the  downwanl  stroke  of  the  condenser 
piston  was  being  made,  the  steam  was  entering 
the  upper  part  of  the  condensing  cylinder,from 
the  steam  cylinder,  as  before  observed,  and 
was  being  condensed  by  the  ii^eotion  water, 
through  Uie  passage  23 ;  and  by  the  time  the 
condenser  piston  arrives  at  the  bottom,  will  be 
oomnletely  annihilated.  This  forms  that 
excellent  vaeunm  which  will  be  obtained  by 
this  engine,  ready  for  the  next  reversal  of 
the  piston  to  begin  with.  The  eccentric  will 
now,  in  the  usual  way,  reverse  the  valves,  by 
which  a  communication  will  be  made  be- 
tween the  boiler  and  the  upper  part  of  the 
steam  piston,  and  between  its  under  part  and 
the  under  part  of  the  condenser  piston,  whilst, 
by  the  same  movement,  the  injection  passage 
at  the  top  will  be  shut,  and  that  at  the  bottom 
of  the  condenser  piston  opened.  The  upper 
part  of  the  steam  piston  will  then  receive  th^ 
full  steam  pressure,  and  ite  under  part,  and 
the  under  part  of  the  condenser  piston,  will 
be  placed  in  equilibrium,  as  before  was  the 
case  with  the  upper  parts,  by  the  vapour  be- 
tween them,  whilst  the  iigection  is  condena* 
ing  the  steam  under  the  piston  of  the  con-* 
denser  cylinder. 

If  found  more  advantageous  to  have  still 
less  iigection  water  and  liberated  air  to  exnel, 
the  condensing  cylinder  will  be  enclosed  in 
a  tank,  and  cold  water  be  kept  circulating 
through  it  by  the  present  supply-pump, 
which  will  not  be  required  by  the  adootion 
of  Filbrqw's  boiler-supply,  deseribed  at 
page  66. 

Fig.  B,  represents  the  D  valvs^  with  the 
oentre  passage  stopped  up,  which  is  then  ap* 
plicable  to  this  engine,  as  follows : — 1,  re* 
presents  part  of  the  steam  cylinder ;  2,  part 
of  the  steam  piston ;  8,  part  of  the  condenser 
cylinder ;  4,  part  of  the  condenser  piston ;  6, 
the  steam  passage  from  the  boiler ;  6,  the 
valve,  or  part  which  usually  has  a  passage 
through  it,  but  here  must  be  solid;  7,  is,  id* 
temately,  the  steam  and  eduction  nassage 
from  the  loweV  part  of  the  steam  cylinder ; 
8,  the  passage  to  the  lower  part  of  the  oon<* 
densing  cylinder ;  9,  is,  alternately,  the  steam 
and  eduction  passage  to  the  upper  part  of  the 
steam  cylinder;  and  10,  is  the  nassage  to  the 
upper  part  of  the  condensing  cylinder.  These 
valves,  being  worked  by  the  eccentric,  will 
perform  the  required  duty ;  and,  if  used,  the 
iigection  regulating  valves  must  be  attached 
thereto  by  a  bell-crank  lever,  in  a  manner 
similar  to  what  is  shown  in  the  valves  to  the 
engine  in  drawing  C. 

Whether  Mr.  Pilbrow*s  valves  or  these  D 
valves  are  used,  the  injection  water  will  not 
need  the  attention  of  the  engineer,  in  case  of 
the  stoppage  of  the  engine,  or  the  variation 
of  its  speed.  He  must  first  set  the  usual 
cock,  to  allow  the  proper  quantity  of  water 
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to  past  thTODgh  the  iigection  pipe  to  the  xe- 
gubting  TaWes,  and  the  admisnon  and  ez- 
dusion  of  the  iigection  water  will  afterwarda 
be  r^rulated  by  the  speed  of  the  engine,  and 
stop  when  that  stops,  and  continue  when  it 
again  commences. 
Arranged  to  pass  the  centres  with  one  Engine. 

By  an  arrangement  of  this  enpne,  as 
shown  at  Fig.  C,  it  will  pass  the  centres,  or 
dead  points  of  Uie  crank,  with  only  one  en- 
gine. It  is  the  same,  in  other  respects,  as 
Uie  engine  before  described,  with  the  follow- 
ing d^erence: — that  the  condenser  piston 
will  only  be  at  its  half  stroke  when  the  steam 
piston  is  at  the  top  or  bottom,  and  the  reverse 
of  its  cylinder.  A  double  set  of  valves  are 
also  necessary,  and  must  be  worked  by  two 
eccentrics,  so  arranged  as  to  admit  of  the 
steam  passing,  alternately,  to  the  upper  and 
under  side  of  the  condenser  piston,  as  well 
from  the  top  as  from  the  bottom  of  the  steam 
cylinder.  For  instance,  the  piston  of  the 
condensing  cylinder  is  shown  at  half  its 
stroke  descending,  the  steam  piston  (1)  being 
at  the  bottom  at  a  dead  point  The  valves 
being  shifted,  the  steam  passes  from  the 
boiler  to  tbe  under  side  of  the  steam  piston, 
and  the  steam  above  it,  which  urged  it  down, 
will  pass  by  the  valves  3  and  4,  to  the  upper 
side  of  the  condenser  piston,  and  urge  it 
down,  a  vacuum  having  been  mads  below  it, 
by  the  usual  injection  through  the  passage 
and  regulating  valve,  9.  When  the  con- 
denser piston  arrives  at  the  bottom,  the  valve, 
4,  will  be  shut ;  which,  therefore,  prevents 
the  whole  of  the  used  steam  entering  the  top 
of  the  condenser  piston.  The  valve,  6,  will 
be  at  the  same  time  opened,  the  other  valves 
remaining  as  they  were,  when  the  rest  of  the 
vapour  above  the  steam  piston  (which  had 
not  wholly  escaped)  will  pass  by  the  passage, 
10,  to  the  under  side  of  the  condenser  piston, 
the  upper  side  of  which  has  become  a  va- 
cuum, by  the  injection  water  through  the 
regulating  valve,  11.  The  steam  piston  hav- 
ing then  arrived  at  the  top,  the  steam  valve, 
7,  and  the  eduction  valve,  8,  will  be  opened, 
and  the  steam  valve,  5,  and  the  eduction 
valve,  3,  will  be  shut,  the  valves  4  and  6  re- 
maining as  they  were.  Thus  the  used  steam 
will  escape  from  the  under  part  of  the  steam 
piston  to  the  under  part  of  the  condenser 
piston,  forcing  it  upwards.  In  this  way  the 
valves  would  be  varied  at  every  half  stroke 
of  the  engine,  and  enable  it  to  pass  the 
centres.  The  condensement  will  be  thrown 
out  through  the  passages  12  and  13,  in  the 
same  way  as  described  in  referring  to  fig.  A. 

The  engraving  on  our  Yront  page  re- 
presents a  compact  arrangement  of  the 
engine  first  described,  when  adapted  for 
marine  purposes,  where  side  levers  are 
preferred.  For  land  and  Cornish  engines 
Mr.  Pilbrow  recommends  that  the  condens- 


ing cylinder,  of  the  same  size  as  the  steam 
cylinder,  should  be  placed  immediately 
under  it,  the  present  air-pump  and  condenser 
being  dispensed  with.  The  piston  and  rod 
of  the  condensing  cylinder  may  be  attached 
in  any  convenient  way  to  a  cross  head  on  the 
steam  piston  rod,  or  to  the  end  of  the  work- 
ing beam.  The  object  in  applying  this  prin- 
ciple to  the  Cornish  engine  u  this — a  better 
vacuum  will  be  procured  by  sweeping  oat 
the  condensement  at  every  stroke ;  and 
though  Cornish  engines  get  a  better  mean 
cylinder  exhaustion  than  rotative  engines, 
still  they  cannot  ensure  a  perfectiy  exhausted 
cylinder  from  the  commencement  of  the 
stroke,  an  equivalent  to  which  will  be  ob- 
tained by  the  engine,  and  thus  carry  out  the 
expansive  principle  still  further  than  can 
now  be  done,  even  in  Cornish  engines. 

Soiler'tupplff, 

Fig.  £  represents  a  very  happy  and  inge- 
nious method  of  supplying  high  or  low- 
pressure  boilers  with  water,  without  any 
force-pump,  but  in  a  way  which  takes  no 
duty  from  the  engine.  Of  all  the  plans  I 
have  seen,  it  is  the  most  philosophical,  sim- 
ple, and  eflicient.  1  is  a  section  of  part  of  a 
steam  boiler;  2,  the  supply  pipe,  leading 
from  the  hot  well  or  cistern  of  supply,  which 
need  not  be  on  a  level  with  the  feed,  because 
the  steam  in  the  boiler  will  cause  a  vacuum 
by  being  condensed  by  the  water  of  supply, 
which  will  be  forced  in  by  the  atmosphere, 
as  it  is  in  the  condenser;  8  is  a  metal 
bracket,  listened  to  the  inside  of  the  boiler, 
which  must  be  adjusted  to  the  water  level ; 
its  upper  surface  is  ground  smooth,  and  upon 
it  works  a  hollow  slide,  or  box,  4,  which  has 
its  lower  edges  and  surface  ground,  so  as  to 
make  a  steam-tight  joint  when  sliding  on  the 
bracket,  3;  this  bracket,  for  sea-going  ves- 
sels, must  be  carried  into  the  middle  of  the 
boiler,  where  the  water  always  maintains  the 
same  level,  however  much  the  level  of  the 
whole  may  be  disturbed ;  5  is  a  rod  attached 
to  the  slide,  passing  through  a  stuffing-box, 
6,  in  the  boiler,  communicating  to  any  con- 
venient part  ot  the  engine  or  machinery,  to 
be  worked  backward  and  forward  by  it  The 
following  is  its  operation : — ^The  sbde,  being 
in  the  situation  shown  in  the  drawing,  £, 
the  hollow  space,  7,  will  be  filled  with  water 
from  the  hot  well  through  the  pipe,  2 ;  and 
the  engine,  pushing  this  slide  towards  Fig. 
8,  by  the  rod,  5,  the  slide  then  takes  the 
situation  shown  by  the  dotted  lines,  and  the 
water  will  fall  out  of  the  hollow,  7,  into  tbe 
boiler.  When  the  surface  of  the  water, 
shown  by  the  line  9,  rises  to  the  level  of  the 
bracket,  the  water  will  not  then  leave  the 
hollow  slide,  but  be  carried  back  again,  until 
the  water  has  fallen,  the  slightest  degree, 
below  the  level,  te  permit  it  to  fall  out;  so 
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that  the  water  can  never  rise  above  its  pro- 
per level  in  the  boiler,  nor  sink  below  it, 
during  the  action  of  the  engine.  Having  dis- 
charged its  water,  the  hollow  slide  will  return, 
full  of  steam,  to  its  former  position  by  the 
motion  of  the  engine ;  and,  meeting,  with  the 
water  as  before,  the  steam  will  be  condensed, 
and  the  hollow,  7*  be  again  filled  and  again 
supply  the  boiler,  by  the  action  of  the  engine. 
The  foot  of  the  slide,  10,  will  cover  the  orifice 
of  the  supply  pipe  while  the  water  is  being 
discharged  into  the  boiler,  and  thus  prevent 
the  steam  blowing  out  through  the  supply 
pipe,  and  by  its  effort  to  do  so,  will  press 
down  the  foot  of  the  slide,  and  thus  prevent 
the  slide  pitching  over  when  so  much  off  the 
bracket  The  hollow  of  this  slide  must  be 
made  of  such  capacity  as  to  contain  much 
more  water  than  is  evaporated  at  each  stroke, 
which  will  soon  make  up  for  any  deficiency 
by  blowing  out,  or  by  blowing  off  at  the 
safety-valve;  but,  as  before  observed,  can 
never  over-feed  the  boiler. 


IfR.  ADCOCK'8  patent  SPRAT  PUUP. 
[Abridged  from  a  Report  in  the  Liverpool  Courier 

of  a  communication  made  by  Mr.  Adcock  to  the 

Lirerpool  Polytechnic  Society.] 
Mr.  Adcock  stated,  that  his  mind  had 
been  impressed,  for  some  years  past,  with 
the  difficulties  and  heavy  expenses  attendant 
on  the  present  systems  of  pump-work,  but 
that  it  was  very  far  from  his  wish  to  disparage 
what  has  hitherto  been  done  by  others,  or  to 
undervalue,  in  however  minute  a  degree,  the 
g^at  mechanical  knowledge,  and  high  scien- 
tific acquirements,  which  have  been  devoted 
to  this  subject  "  On  the  contrary,  sir,"  said 
Mr.  A.,  "  I  could  wish  it  most  distinctly  to 
be  understood  that,  in  so  far  as  regards  the 
present  mode  of  raising  from  mines,  in  a  solid 
masst  by  pump-work,  I  do  consider  that  our 
mining  engineers,  and  especially  those  of 
Cornwall,  have  carried  this  branch  of  me- 
chanics to  quite  as  high  a  state  of  perfection 
as  any  other  branch  of  the  same  science  has 
been  carried  by  other  individuals,  in  the  se- 
veral other  processes  of  productive  industry. 
But  it  should  be  stated  that,  in  the  other 
branches  of  productive  industry,  as  in  the 
cotton,  silk,  woollen,  flax,  lace,  hosiery,  and 
iron  manufactures,  the  various  mechanical 
arrangements,  their  improvements  and  ex- 
tension, heing  above  ground^  are  placed  pro- 
minently before  the  public  eye ;  while  those 
of  the  miner,  being  beneath  the  surface  of  the 
ground,  are  unseen  and  but  little  known  be- 
yond the  immediate  districts  of  their  appli- 
cation. Nevertheless,  we  have  an  unerring 
test  as  to  the  value  and  efficiency  of  the  im- 
provements introduced  into  pump- work,  by 
the  knowledge  we  now  possess  of  the  greater 
depths  to  which  mines  can  be  worked,  and 
the  much  greater  quantities  of  water  that 


can  be  raised  from  them  than  was  done  for- 
merly." 

At  the  Consolidated  and  United  Mines* 
in  Cornwall,  for  example,  where  the  steam- 
engines  that  work  the  pumps  make,  on  the 
average,  eight  strokes  per  minute,  the  quan- 
tity of  water  raised  from  the  depth  of  the 
mine,  equal  to  180  fathoms,  is  not  less  than 
3,800  gallons  per  minute.  Hence,  as  the 
gallon  IS  10  pounds,  and  the  fathom  6  feet, 
the  quantity  of  water  raised  per  minute  is  not 
less  than  38,000  pounds,  or  about  17  tons 
weight,  from  a  depth  of  1,080  feet  If,  there* 
fore,  the  water  so  raised  were  allowed  to  flow 
at  an  average  speed  of  1  foot  per  second,  or 
60  feet  per  minute,  it  would  form  a  rivulet 
6  feet  wide  and  2  feet  deep ;  and  to  raise  that 
quantity  of  water  per  minute  from  the  depth 
of  the  mine,  not  less  than  2000  horses  of 
steam-engine  power  are  employed,  viz :— - 
3  engines,  with  cylinders  90  in.  diameter  eadu 
3       ditto  ditto       85  ditto. 

1  ditto  ditto       80  ditto. 

2  ditto  ditto       65  ditto. 
1        ditto            ditto       30           ditto. 

Each  steam-en£^e  working  upon  the 
high-pressure,  expansive,  condensing  sys- 
tem. 

Again,  at  the  Mold  Mines,  in  Flintshire, 
the  quantity  of  water  raised  is  more  than 
double  the  amount  of  that  at  the  Consolidated 
and  United  Mines,  or  about  8,000  gallons, 
or  35 1  tons  weight,  per  minute ;  but  3ien  the 
depth  from  which  the  water  is  raised  is  not 
so  great,  being,  on  the  average,  only  50 
fathoms,  or  300  feet  In  other  words,  and 
to  compare  the  effect  with  that  of  the  Con- 
solidated and  United  Mines,  in  Cornwall,  the 
quantity  of  water  raised  per  minute  from  the 
Mold  Mines,  and  from  a  depth  of  300  feet, 
is  sufficient  to  make  a  rivulet  10|  feet  wide 
and  2  feet  deep,  flowing,  as  in  the  former 
case,  at  tlie  rate  of  1  foot  per  second,  or  60 
feet  per  minute,  and  to  raise  this  large  quan- 
tity of  water  per  minute  there  are  employed 
8  steam-engines  and  4f  overshot  water- wheels, 
viz: — 

1  engine,  with  80  in.  cylinder  and  28  in.  pnmp. 
ditto         66  ditto  n     mtto 

ditto         64  ditto  18     ditto 

ditto         63  ditto  18      ditto 

ditto         60  ditto  18     ditto 

ditto         46  ditto  16      ditto 

ditto         40  ditto  12i    ditto 

ditto         86  ditto  10      ditto 

And  the  overshot  water-wheels  are  each  40 
feet  diameter,  and  4  feet  8  inches  wide,  work- 
ing a  22  inch  pump,  and  8  pumps  each,  18 
inches  diameter,  being  one  pump  to  each 
water-wheel. 

The  enormous  weight  of  materials  in  a 
deep  pit  is  far  greater  than  persons  unaccus- 
tomed to  such  investigations  could  possibly 
imagine.  In  illustration  of  which,  said  Mr. 
A.,  I  will  now  exhibit  to  the  Society  the 
weight  of  materials  for  the  pit- work  of  the 
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80  faioli  oylmder  engine,  at  the  OontolidAted  andwhich,  if  loiaybe  allowed  to  hm  tke 

and  United  Mines  in  Cornwall,  to  which  I  words  of  an  englneeiang  friend  of  celehcity, 

haye  before  had  ooeasion  to  allude :—  is  *  HmpHeity  it$eff,* 

tons.         **  For  this  last  invention,  I  have  secured 

Weight  of  immps,  windbora,  &o. I614  patents  in  this  kingdom,  and  in  several  hing>- 

„  woodwork   , 50  doms  abroad. 

SSpnJdr    Ih         "  ^^*  invention  is,  as  you  will  hereafter 

II             main  pump  !!!!!!'.*.'/. *.!'.*.    »«  find,  of   an   extraordinary  character, — the 
M             four  biUmcM  9t  waiter  lifts   962  happy  result  of  an  elaborate  chain,  or  ooune 
load  of  water  in  pumps  ..    38j  ^f  reasonmgi  and  some  of  the  ProtpecttBs 
In  my  prior  statement,  said  Mr.  Adeock,  Aioantagu  of  the  PtUsiU  may  be  thus  stated: 
respecting    the    Consolidated   and    United  1.  I  employ  neither  pnmps  nor  pomp- 
Mines,  I  mentioned  the  depth  of  the  mines  rods. 

to  be  180  fathoms,  or  1,080  feet    But  I  3.  There  is  but  one  Hftt  whatever  the 

should  state,  that  such  is  the  average  depth  depth  of  the  mine. 

from  which  the  various  pumps  lift  &e  water,  8.  As  there  is  but  o»e  Ufi^  I  employ  nei- 

and  that  some  of  the  pumps  lift  from  greater  &er  clacks  nor  valves, 
depths  than  othen.    The  pnmps  under  con-         4.  The  water-pipes,  or  ptimp-trees,  ate 

^deration,  for  example,  lift  the  water  from  a  made  and  put  down  at  little  ooet :  they  are 

depth  of  290  fathoms,  or  1,740  feet    At  this  made  of  sheet  cine,  bent  into  shape,  soldered, 

pit  there  were,  and  probably  are^  twelve  lifts,  and  soldered  to  one  another;  henoe,  flenches 

or  pumps,  the  one  below  the  other,  with  a  and  screw-bolts  are  dispensed  with, 
length  of  stroke  equal  to  8|  feet,  and  mak-  5.  Being  made  of  sheet  sine,  the  pipes,  of 

ing,  on  the  average,  6^  strokes  per  minute,  course,  are  of  light  weight ;  and  therefore 
The  water  raised  at  each  stroke,  and  dis-  •  require  but  few,  and  very  slight,  horse-treea 

charged  at  the  top  of  the  mine,  was  equal  to  to  support  them. 

82i  gallons,  or  325  pounds  weight ;  and  to         6.  Wear  and  tear,  comparatively  speak- 

raise  that  quantity  of  water,  at  each  stroke,  ing,  there  is  none. 

800  tons  had,  each  time,  to  be  put  in  motion,  7.  The  steam-engine  that  I  employ  is 
and  its  vis  inertia  to  be  overcome.  Hence,  double-acting,  and  not  single-acting.  It  is 
said  Mr.  Adeock,  from  what  I  have  stated  as  of  much  less  size,  and  of  much  less  power, 
regards  the  great  weight  of  materials,  and  and  there  is  not  occasion  to  erect  it,  as  in 
the  large-si;^d  steam-engine  employed,  it  pump-work^  at  the  pit's  mouth.  On  the 
must  be  perceptible  to  every  one,  that  the  contrary,  one  engine  may,  with  facility,  be 
outlay  for  such  a  set  of  pump- work  is  made  to  work  two  or  three  pits,  at  consider- 
severely  great ;  and  that  any  considerable  re-  able  distances  apart 

duction  of  the  cost,  and  the  subsequent  annual  8.  I  economise  largely  in  the  consumption 

expenses,  cannot  be  regarded  otherwise  by  of  fuel;  and   in  tallow,  packing,  and  the 

the  miner,  than  as  a  great  boon  conferred  leathering  of  buckets  and  clacks  1  also  in 

upon  him.  labour. 

Mr.  Adeock  here  developed  the  several  9.  The  ventilation  of  a  mine  is  produced 

successive  steps  of  the  progression  of  his  free  of  cost    And, 

improvements,  until,  eventually,  the  com-  10.    In  taking  up  the  present  plant  of  a 

plex  ideas  he  originally  had  were  reduced  to  mine,  to  put  down  ue  new,  generally  speak- 

the  present  state  of  perfection,  as  illustrated  ing,  the  sale  of  the  old  materials  will  more 

by  his  Patent  Spray  Pump.  than  repay  the  cost  of  the  patented  appa- 

"  About  two  years  ago,"  said  Mr.  A.,  "  I  ratus. 
secured  a  patent  in  England,  for  a  new  and  **  Having  thus  described  to  you,  gentle- 
very  peculiar  process  of  raising  water  from  men,  in  a  cursory  manner,  some  of  the  ad- 
mines  and  other  deep  places,  by  employing  vantages  to  be  derived  from  the  adoption  of 
the  force  of  condensed  air,  confined  within  a  the  patented  apparatus,  I  will,  in  the  next 
cylinder,  and  alternating  in  its  pressure,  by  place,  detail  the  chain  of  reasoning  which 
the  action  of  the  piston  within  that  cylinder,  led  to  the  discovery. 

from  45  to  90  pounds  on  the  square  mch.  *'  In  my  first  patented  apparatus,  I  had, 

"  The  invention,  when  it  had  been  per-  in  deep  mines,  a  series  of  *'  l\fts ;"  the  same 

fected,  was  submitted  to  the  attention  of  mi-  as  in  pump- work.  Consequently,  as  inpump- 

ners  of  extensive  experience,  and  approved  work,  I  was  obliged  to  employ  clacks  or 

of  by  them ;  and  an  order,  which  I  had  re-  valves.     Knowing  that  such  clac^  or  valves 

ceived,  was  in  progress  of  execution,  and  a  are  at  all  times  liable  to  derangement,  I  was 

considerable  outlay  had  been  incurred  by  desirous,  if  possible,  to  improve  the  patented 

the  parties,  when  I  found  it  necessary  to  put  apparatus,  by  substituting  a  new  kind  of 

a  stop  to  all  further  proceedings,  in  conse-  valve,  or  one  tV.at  would  lessen  the  number 

quence  of  a  far  more  valuable  and  practically  of  those  employed.     For  that  purpose,  I  in- 

ffficient  discovery  having  been  made  by  me,  vented  and  patented  a  beautiful,  simple,  and 
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efficient  valve }  which,  judging  from  its  sim- 
plicity and  value,  together  with  its  non-lia- 
bility to  go  out  of  repair,  mutt  become  uui- 
versal  in  its  application  to  water-woiks  and 
steam-engines. 

"  By  that  invention,  I  could  make  one 
valve  perform  the  duty  of  four  clacks ;  and 
the  water-way,  which,  in  the  patented  valve 
is  unobstructed,  was  of  the  same  sixe  as  that 
of  the  pump-trees. 

"  Encouraged  by  the  suooess  I  had  thus 
experienced,  I  was  emboldened  to  attempt  a 
still  further  improvement  of  the  patented  ap- 
paratus, by  endeavouring  to  lessen,  even  to 
a  greater  extent,  the  number  of  clacks  em- 
ployed. Bventually,  I  proposed  to  myself 
the  question—*  /*  it  possible,  in  the  raising  of 
tMterJrom  mines  and  other  deep  plaees^  to  do 
without  clacks  or  vahes  altogether  f* 

"  I  knew  this  desirable  effbct  oould  not  be 
produced,  if  the  water  had  to  be  raised  from 
the  mine  in  a  compact  or  solid  state,  as  in 
pump-work.  For  in  a  pit,  1,000  feet  in  depth, 
the  column  of  water  being  also  1,000  feet,  the 
pressure  of  the  water  against  the  sides  of  the 
pipe  at  the  bottom  of  the  mine,  would  be 
about  440  lbs.  on  each  square  inch,  and  no 
pipe  that  could  be  conveniently  applied  in 
practice,  could  resist  that  pressure,—!  there- 
fore, in  the  next  place,  questioned  within 
myself,  whether  tne  water  could  not  be 
brought  up  from  the  mine  in  a  divided  state : 
and  the  obvious  leply  to  it  was,  if  the 
water  be  brought  up  in  a  divided  state,  it 
must  be  in  ^e  state  of  vapour  or  of  rain. 

"The  chain  of  reasoning,  thus  far  con-' 
tinned,  led  me  to  investigate  the  descending 
velocities  of  drops  of  rain,  compared  with 
what  those  velocities  should  be,  by  the  laws  of 
gravitation;  and  I  found  that,  by  the  laws 
of  gravitation,  the  rain  ought  to  descend  to- 
wards the  earth  with  a  speed  constantly  ac- 
celerating ;  so  that,  if  the  cloud  were  high 
from  which  it  fell,  it  ought  by  iis  velocity, 
and  consequently  iU  momentum,  to  inflict 
evils  of  a  serious  nature  on  all  a&imarl  and 
vegetable  life. 

"  Then,  how  is  it  that  such  efiect  is  not 
produced? 

''  Simply,  by  the  resistance  of  the  air« 
Each  drop  of  rain,  while  in  the  cloud,  may 
be  considered  to  be  in  a  quiescent  state.  It 
begins  to  descend,  from  a  state  of  rest,  with 
a'  motion  constantly  accelerating,  and  thus 
it  continues,  until  it  acquires  a  certain  amount 
of  speed ;  from  which  time  forth  the  motion 
of  its  descent  is  uniform. 

**  This  uniformity  of  motion  is  produced 
by  the  resistance  of  the  air;  by  its  not  being 
able  to  flow  from  beneath  the  drop  beyond 
certain  rates  of  speed  under  certain  amounts 
of  pressure,  and  ihe  ultimate  amoimt  of  pres- 
sure being  determined  by  the  weight  of  the 
drop.     Hence,  the- drop  descends  with  an 


acoeleratiqg  speed  at  first,  cemproiaing  the 
air  more  and  more  immediately  beneath  it, 
until  the  resistance  and  the  compression  be- 
come equal  to  the  weight  of  the  drop- 
thenceforward  its  motion  is  uniform. 
(To  be  concluded  in  our  next. J 


THE  "  8UOGB8TION9  FOR    ESTABLISH* 
INO  A  FIRE-POLICE  IN  DUBLIN." 

Sir, — In  some  recent  numbers  of  your 
Magazine,  a  paper  has  been  re-publlshed 
from  the  Citizen,  a  periodical  of  this  city, 
on  the  establUhmeut  of  a  Fu:e  Police, 
&c.,  for  Dublin.  This  paper,  which 
carries  only  an  initial  signature,  and 
whose  author  is  quite  unknown  to  me« . 
appears  to  have  attracted  some  notice 
from  its  transference  to  your  pages.  As 
the  original  promulgator,  therefore,  of 
the  principal  ideas  contained  in  it,  I  beg 
permission  to  assert  my  claim  to  priority 
m  the  whole  project. 

In  the  chief  mercantile  paper  of  this 
city,  Saunders's  News  Ijetter,i  published 
a  letter  on  the  28th  of  April,  1837*  im- 
mediately after  the  burning  of  the  Royal 
Arcade,  m  College  Green ;  and  on  the 
30th  of  September,  1840,  after  another 
fire,  I  published  a  second  letter  in  the 
same  paper  upon  this  subject.  These 
two  letters  will  be  found  to  include  every 
suggestion  of  any  value  that  has  been 
pubiished  up  to  this  time,  relative  to  the 
means  of  preventing  and  extinguishing 
fires  in  Dublin.  On  the  publication  of 
the  latter  communication,  I  was  favoured 
by  the  Commissioners  of  Metropolitan 
Police  with  the  following  letter : — 

**  Metropolitan  Police  Office.  Castle, 
"  3rd  October,  1840. 

"  Sir, — I  am  directed  by  the  Commission- 
ers of  the  Metropolitan  Police  to  acquaint 
you  with  reference  to  the  communication  ad- 
dressed hy  you  to  the  Editor  of  Saunders's 
News  Letter  on  the  dOth  ult,  that  they  have 
attentively  considered  the  plan  recommended 
hy  you  for  the  formation  of  a  Fire  Brigade 
in  Uiis  city,  and  I  am  instructed  to  inform 
you  that  they  highly  approve  of  the  sugges- 
tions you  have  offered,  an  I  fully  coincide 
with  you  in  the  view  you  have  taken  of  the 
subject,  and  it  is  the  intention  of  the  Com- 
missioners to  recommend  to  Government 
the  introduction  of  a  Bill  into  Parliament  to 
enable  them  to  carry  the  object  proposed  into 
effect 

"The  Commissioners  trust  that  on  the 
necessary  legislative  enactment  being  ob- 
tained, you  will  favor  them  with  the  benefit 
of  your  opinion  and  advice  with  regard  to  the 
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regulation  and  organisation  of  tbe  entablish- 
ment  in  question. 

**  I  have,  &c.  &c., 

"  Your  most  obedient  serrant, 
(Signed)  **  J.  A.  Bowles, 

"Secretary. 
'<  Robt  Mallet,  Esq.,  Asst  Inst  C.E." 

A  distinguished  Roman  historian  re- 
corded his  opinion  that,  if  it  be  glorious 
to  die  from  the  common  weal,  etiam 
benedicere  hctud  indecorttm  est.  If,  there- 
fore,  there  be  any  credit  due  for  these 
suggestions,  or  any  value  in  what  has 
been  proposed,  I  claim  as  my  own  its 
origin  and  authorship. 

f  am  bound  to  presume  the  unknown 
author  of  the  paper  in  the  Citizen  to 
have  been  ignorant  of  my  letters— but 
being  so,  the  striking  coincidence  of  the 
writer^s  views,  with  my  own,  gives  addi- 
tional force  to  my  suggestions.  As  pos- 
sibly at  some  future  period,  another  ge- 
neration may  question,  who  first  pro- 
moted the  establishment  of  a  Fire  Police 
in  Dublin,  I  hare  ventured  thus  (at  some 
risk  of  the  charge  of  egotism,)  to  assert 
my  claim  to  it  in  a  permanent  form 
through  the  medium  of  your  pages. 

I  am  further  in  a  position  to  state  that, 
the  proposed  Fire  Establishment,  is  only 
now  delayed,  by  the  expectation  that  the 
New  Municipal  Corporation  of  Dublin 
will  apply  itself  to  the  preliminary  mea- 
sure of  obtaining  an  efficient  supply  of 
water  in  the  streets. 

I  am.  Sir, 
Your  most  obedient  servant, 

Robert  Mallbt. 

94.  Capel-ttreet.  DabUn,  If  ay  14, 1841. 

P.  S.  I  send  copies  of  my  two  letters 
alluded  to  for  your  perusal,  and  repub- 
lication if  you  think  proper. 

r^e  have  perused  the  two  communi- 
cations published  in  "  Saunders^s  News 
hetter,*  referred  to  by  our  esteemed 
correspondent,  which  most  completely 
establish  the  justice  of  his  claim  to  ori- 
ginality in  the  suggestions  for  improving 
tne  water  supply,  and  the  establishment 
of  a  fire  police  in  Dublin,  down  to  the 
minutest  details.  Want  of  space  pre- 
eludes  our  publishing  these  letters ;  be- 
sides the  subject  matter  of  them  is  em- 
bodied in  the  article  recently  quoted  from 
the  Citizen,  the  distinguished  writer  of 
which  must,  we  are  confident,  have  been 
ignorant  of  the  labours  of  Mr.  Mallet, 
and  will,  we  are  equally  sure,  be  highly 
gratified  in  finding  so  able  a  coadjutor 
in  the  ''good  cause/'    £d.  M.  M.J 


THB  SMOCB  NUIflAKCB. 

Sir, — ^Your  indefatigable  correspond- 
ent, Mr.  Dircks,  states  that  in  the  ab- 
sence of  experiment,  my  suggestion  to 
condense  smoke  on  Jeffrey's  principle 
"  goes  for  nothing,"  because  he  ''  verf 
much  doubts"  that  the  plan  would  have 
the  desired  efllect ;  and  at  the  same  time, 
in  his  letter  from  the  Liverpool  Mercury, 
he  declares  that  my  "  bold  assertions*' 
in  describing  his  experimental  furnace, 
also  *'  go  for  nothing."  Indeed  every 
thing  goes  for  nothing  with  Mr.  Dircks, 
for  as  the  drummer  said,  "  strike  high 
or  strike  low  there  is  no  pleasing  him." 
He  complains  of  the  language  I  used  in 
the  two  or  three  prefatory  lines  I  ad- 
dressed to  you  with  my  last  communica- 
tion, strangely  enough  describing  it  to 
be  only  such  as  ''  a  weak  cause  can  at 
all  palliate."  Now  if  a  weak  or  bad 
cause  can  paUiate  bad  language  (al- 
though in  my  simplicity  I  confess  I  had 
alwavs  thought  the  reverse)  what  are  we 
to  think  of  the  weakness  of  his  own 
cause,  when  he  politely  calls  my  letter 
"a  tissue  of  gross  misrepresentations," 
&c.  &c. — bearing  in  mina  that  I  am  the 
party  attacked,  and  that  every  allegation 
I  advanced  respecting  his  own  experi- 
mental furnace  is  capable  of  proof  by  the 
best  of  all  evidence,  that  of  the  furnace 
itself.  But  I  can  easily  afford  to  forbear 
recrimination,  as  well  as  to  discontinue 
bandying  letters  with  him,  which  must 
be  anything  but  pleasant  to  your  general 
readers,  served  up  as  they  are  at  second- 
hand from  the  columns  of  a  newspaper, 
notwithstanding  this  scissors  and  paste 
correspondence  is  supported  on  his  side 
by  the  monev  weight  and  influence  of 
counsellor  Williams  and  the  City  of 
Dublin  Steam  Packet  Companv — Mr. 
Dircks  himself  only  being  thrust  forward 
as  a  sort  of  outpost— and  therefore  not 
worth  powder  and  shot  while  better  game 
is  up. 

I  am,  Sir, 

Yours,  most  respectfully, 

R.  Armstbomo. 

London,  May  24, 1841. 

[This  controversv,  which  has  become 
of  too  personal  a  cnaracter  to  be  con- 
tinued with  advantage,  must  here  close. 
Ed.  M.  M.] 
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BOIiUTlON    OF    KINCI^AYBN'S 
QUB8TION. 

Sir,— I  send  you  a  solution  of  Kin- 
claven's  mathematical  question,  proposed 
in  No.  914  of  your  valuable  and  scientific 
journal. 

I  am.  Sir, 

Your  obedient  servant, 

Jno.  Nblson. 

May  8, 1841. 

Let  drsgross  revenue  before  it  was  in- 
creased, and  y=interest  of  the  National 
Debt ;  then  by  the  third  condition  of  the 

question  -^  or  ~  =  revenue  when  re- 
1^  16 

duced,  and  by  the  fourth  condition  ^ 

-y- 4000000  or  ?^":iA^y-?l^?????? 

16 
=  to  the  expense  of  collecting  ^  of 
gross  revenue,  and  by  the  last  condition 

16  •  V'^or—    .  1  . 

9*-16y-64000000  .  9ap-l6y- 64000000 

16 12 

=  expense  of  collecting  9  of  gross  re- 
venue.;.«-y-  9>-l6y- 64000000 

or  3^+ 4y  + 64000000  j^^jjable 

i« 
•um  produced  from  »  of  gross  revenue ; 
hence.  3»+ 4y+ 64000000  .  ^^^^^^^ 

LA 

: :  7i  :  1  or  3  « -f  4  y  +  64000000  = 

3680OO00O.-.«=  304000000--4y 
3 

Again,  3i  «  or  ^  is  the  gross  revenue 
when  increased  in  the  ratio  of  2i  :  1 


9* 


hence,  ^/  w : 


-  or  1 :  i : : 


9jp— 16 y  — 64000000  . 
12  • 

27ar->48y- 192000000  ^  ^^p^„^^ ^^ 

collecting  ^  of  gross  revenue  •  *  •  ^ 

_         27*  — 48 y— 192000000  __ 

^  24 

9*  +  8y+64000000  ^  .^.^e  „„, 
8 


produced  from  ^—  of  gross  revenue, 
j^^      9x+ By +  64000000  . 

3jL±ly±^51222222:3M:i;from 

which  weobtain*=  32y  +  1984000000 
45 

304000000  —  4v    t  i.'  i. 

s=     ^'^^^^^ — Z.P  ;  from  which  equa- 

3 
tion  we  find  y  =  28000000,  and  »  » 
304000000^112000000    ^    g^oOOOOO 

3 
.* •  the  gross  revenue  before  the  increase 
was  £64  millions,  and  the  interest  of  the 
national  debt  £28  millions. 

J.N. 


EXPERIMENTS  WITH  RBNNIE'S  PADDLES. 

In  oar  last  number  we  stated  that  a  preli* 
minary  trial  had  been  made  with  the  trspe* 
zium  paddle  wheels  fitted  to  H.M.  steamer 
jtfriam,  and  that  the  results  had  been  very 
satisfactory. 

We  now  present  our  readers  with  the  re- 
sults of  the  subsequent  experiments,  all  of 
which  have  been  attended  with  the  same 
success. 

The  African  is  one  of  that  class  of  ten-gun 
brigs  which  was  built  during  the  late  war, 
she  was  afterwards  lengthened  about  10  feet 
and  converted  into  a  steam  vessel.  Her 
build  is  full  both  fore  and  aft,  and  her  mid- 
ship section  immersed  is  a  semi-ellipse,  of 
which  the  transverse  axis  24  ft  10  in.,  and 
the  conjugate  axis  about  10ft,  her  length  is 
about  109  ft  10  in.  or  little  better  than  four 
to  one  of  the  midship  breadth,  which,  as 
compared  to  the  proportions  of  our  modem 
steamers  is  ill  calculated  for  speed.  Ac- 
cordingly with  a  power  of  90  horses,  or  one- 
third  of  the  tonnage,  her  velocity  at  an  im- 
mersion 9  ft  4  in.  has  rarely  exceeded  nine 
per  hour. 

In  the  year  1837  a  series  of  expeiiments 
were  made  by  Mr.  Kingston,  by  order  of  the 
Lords  of  the  Admiralty,  under  the  following 
circumstances. 

Mean  draughts  of  the  vessel  9  ft  4|  in., 
diameter  of  Uie  paddle  wheel  14  ft  7  in., 
twelve  rectangular  boards  in  three  slips,  each 
placed  in  a  cycloidal  curve,  7  ft  in  length 
and  1  ft  9  in.  in  width,  thus  presenting  a 
total  area  immersed,  of  65  square  feet,  but 
an  eflfective  area  of  57  to  60  square  feet  for 
both  wheels,  while  the  area  of  the  midship 
section  of  the  vessel  varied  according  to  the 
depth  of  immersion,  from  140  square  feet  to 
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160  square  feet,  or  nearly  in  the  ratio  of  one 
foot  of  paddle  board  to  three  feet  of  midship 
section. 

The  average  of  six  experiments  with  and 
against  the  tide  opposite  the  measured  mile 
at  Long  Reach,  gave  a  velodty  of  9.174 
iniles  per  hour  through  still  water.  The  en- 
gines made  from  29  to  30  revolutions  per 
looinate,  and  the  barometer  gauge  indicate^ 
a  vacuum  in  the  condenser  of  26  finches. 

Experiments  made  with  the  Tr<^0Miun 
'     .  Piaddle  Wheels. 

The  first  trial  was  made  on  the  14th  of 
April  last  The  greatest  number  of  revolu- 
tions made  by  the  wheel  was  2S|,  and  the 
^eed  of  the  vessel  was  9*1  miles  an  hour. 
The  extreme  diameter  of  the  wheels  from 
point  to  point  was  19  feet,  and  the  total  im* 
JHiersed  area  of  the  floats  was  about  34 
square  feet,  or -better  than  ene-half  of  the 
sucface  af  the  rectangular  floats ;  and  a  se- 
cond trial  was  made  on  the  2l8t  following, 
but  the  number  of  revolutions  of  the  engines 
did  not  exceed  23,  and  the  velocity  81  miles. 
The  third  trial  was  made  on  the  1st  mstant, 
with  a  slight  reduction  of  a  square  foot  in  tihe 
area  of  the  floats,  and  by  reefing  them  up 
4  inches.  The  greatest  number  of  revolu- 
tions made  by  tlM  engines  was  25 1,  and  tha 
greatest  velocity  of  the  vessel  was  0*022 
miles.  A  fourUi  experiment  was  made  on 
khe  8th  instant,  with  26  revolutions  of  the 
engine,  and  8*6  miles  per  hour  obtained  t 
and  lastly,  by  reducing  the  floats  to  an  im- 
mersed surface  of  22  square  feet  and  by 
reefing  the  floats  11  in.  or  22  in.  in  all,  so  as 
to  reduce  the  diameter  of  the  wheels  to  17 
ffeet,  the  result  was  27 1  revolutions,  and  a 
velocity  of  9.124  miles  per  hour.  The  va- 
ctttmi  gauge  varied  from  26  to  26,  which  is 
equal  to  the  vessel's  performance  in  the  ;^ear 
1837,  and  with  from  2|  to  8  revolutions  less 
of  the  engines, — (scarcely  yet  arrived  to  their 
Aill  state  of  perfection  and  having  only  just 
undergone  a  repsir),  and  with  all  the  disad- 
vantages of  wide  canvass,  paddle  boxes,  and 
a  foul  bottom.  Making  due  allowance  there- 
fore for  the  above  contingencies,  it  is  now 
foirly  proved  that  the  trapezium  paddle  of 
half  the  width,  of  half  the  area,  and  half  the 
weight,  and  half  the  cost  of  the  common 
paddle  wheel,  will  produce  the  same,  if  not  a 
greater  mechanical  effect  in  propelling  ves- 
sels through  the  water,  but  that  it  will  in 
the  opinion  of  nautical  men  supersede  the 
common  paddle  wheel,  on  account  of  its 
gfraater  simplicity  and  snugness  in  all  sea- 
gaing  vessels. — Nautical  Magaxine, 


ABSTRACTS  OF  SPECtTICATTONS  OF  ENQLfSR 
FATBKT8  RECENTLY   ENROltBD. 

•♦♦  Patentees  wishing  for  more  full  ab* 
stracts  of  their  Specijications  than  the  pre* 


sent  regutaiimt  rf  ihe  Registra^m  Ofices 
will  admit  of  our  giving,  are  requested  to 
favour  ut  with  the  loan  ^  their  ^ee^ficmtSon* 
for  the  purpose* 

Charles  Wyh  Williams,  of  Liver- 
pool, Gentleman, /or  certain  improvements 
in  the  construction  rf  furnaces  and  hoilere. 
Petty  Bag  Office,  May  17, 1841. 

The  fint  improvement  consists  in  insert- 
ing meteUio  piDs  in  the  plates  of  which 
boilers,  evaporating  pans,  &c.,  an  made — 
part  of  each  pin  extending  through  the  bot- 
tom of  the  boiler,  Are;  into  the  liquid  to  be 
heated  or  evaporated,  while  (he  lower  part 
projects  into  the  Art.  By  tills  means  the 
quantity  of  heating  surfoce  is  mateiiaUv  in- 
creased, and  a  larger  quantity  of  calorie 
consequently  transmitted  to  the  fluid. 

The  second  improvement  relates  to  the  fife* 
bars  of  the  furnace,  which  are  serrated,  the 
elevated  portions  being  we^e-shaped  and. 
the  depressions  smooth,  and  incline  down- 
wards from  the  fire-door  towards  the  bridge 
of  the  furnace,  their  lower  ends  resting  on  a 
bar,  on  which  they  are  capable  of  being 
moved.  The  otiier  ends  terminate  under  a 
hopper  OHtside  of  the  fire-place,  but  within 
the  fire-door ;  the  bars  are  snpnorted  at  this 
end  by  eccentrics  on  a  horizontal  shajft,  which 
being  turned  (by  hand  or  by  gearing  from 
the  engine)  gives  a  vertical  motion  to  the 
fire-bars,  by  which  means  the  fM  foiling 
upon  them  from  the  hopper  is  gradually 
urged  towards  their  inner  ends  and  spread 
evenly  over  the  surface  of  the  fire-grate,  and 
the  formation  of  clinkers  is  prevented. 

The  claim  is,  1.  To  the  use  and  applica- 
tion of  metallic  pins  as  conductors  for  trans- 
mitting heat. 

2.  To  the  mode  of  giving  the  longitudinal 
and  vertical  movements  to  the  fire-bars  of  a 
ftirnace  ;  also  the  extension  of  the  fire-bars 
outside  of  the  furnace,  so  as  to  receive  fuel 
from  a  hopper  and  spread  it  evenly  over  a 
fire-g^te. 

Joseph  Whxtwortb,  Enqimebe,  awd 
Joseph  Spear,  Gentleman,  both  of  Man- 
chester, for  certain  improvemenh  in  ma- 
chinery, tools,  or  apparatus  for  cutting  and 
shaping,  metals  and  other  tubstifnces.  Petty 
Bag  Office,  May  17, 1841. 

The  first  of  these  improvements  relates  to 
cutting  sdrews  by  means  of  dies  formed  from 
ihe  ordinary  die  by  dividing  it  into  two  equal 
parts,  the  plane  of  section  being  parallel  to 
ike  sides  of  the  die ;  or  into  three  unequal 
parts,  the  two  planes  of  section  being  parallel 
with  each  other  but  inclined  to  th:s  sides  of 
the  die. 

In  using  this  die,  its  plane  of  direcUoii  in^ 
stead  of  passing  from  the  axis  of  the  shaft 
on  which  the  thread  is  to  be  cnt^  to  the  cen- 
tre line  of  the  die  (as  in  ordinary  (Mes)  passer 
outside  of  this  line.    An  improved  stock  of 
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Bimple  eonstruotioii  is  thowA  for  holding 
these  dies. 

The  second  impxoTement  refers  to  a  new 
mode  of  actuating  the  planing  machine  pa- 
tented bv  Mr.  Whitworth  in  1839. 

The  third  improvement  relates  to  slotting 
maohines,  the  chief  feature  of  which  u  a 
compound  table,  consisting  of  three  parts, 
the  lower  part  sliding  on  the  bed  of  tiie  ma- 
chine,  the  middle  part  moving  at  ri{^ 
angles  to  the  lower  one,  and  the  upper  part 
having  a  rotaiy  movement 

The  fourth  improvement  is  in  the  slotting 
bar,  which  has  an  angular  groove  cut  down 
its  back  to  reeeivo  a  strip  of  metal  tapped 
for  small  set  screws,  for  a^nsting  the  posi- 
tion of  the  cutters.  In  the  front  of  the  bar 
recesses  are  cut  out  round  the  cutters  to 
afibrd  room  for  the  cuttings. 

The  fifth  improvement  is  in  the  slide  lathe, 
and  consists  in  attaching  to  the  headstock 
an  apparatus  for  the  purpose  of  forming  to* 
cether  with  the  change- whedb,  a  more  per* 
Mct  commuttieatieii  between  the  mandril  and 
-guide- screw. 

Sixthly,  aa  apparatus  for  "  truing  up  " 
railway  earriage  wheels :— one  end  of  a  con- 
necting-rod is  attached  by  a  stud  to  the  out- 
side bearing  of  each  wheel  below  the  axle  { 
the  other  ends  of  these  rods  ate  foatened  to  a 
hoiiaental  bar  parallel  with  the  axle;  on 
this  bar  a  second  bar  slides  composed  of  two 
parts,  its  outer  ends  carrying  a  grinder  or 
cutter  placed  opposite  to  and  in  contact  with 
the  tire  of  each  of  the  wheels. 

The  inner  ends  of  the  sliding  bar  are  con- 
nected by  an  eccentric  pin,  which  passes 
through  wem  and  is  fastened  on  a  horizon- 
tal wheel  which  is  tamed  by  a  band  from  a 
small  pulley  on  the  axle  of  the  running 
wheels. 

Motion  being  thus  communicated  to  the 
horizontal  wheel,  by  means  of  the  eccentric 
pin,  it  cau^s  the  two  parts  of  the  sliding 
bar  to  traverse  backwards  and  forwards,  by 
which  means  the  grinders  or  cutters  are 
caused  to  traverse  over  the  tires  of  the 
wheels  as  they  revolve,  and  so  remove  any 
inequalities  that  may  exist  on  their  surface. 

Albxanobr  Stevens,  op  MaNCHBSTER, 
Enqin EBB, /or  certain  improvements  in  ma- 
chinery or  apparatut  to  be  used  as  a  universal 
ekuckfor  turning  and  boring  purposes*  Petty 
Bur  Office,  May  19, 1841. 

This  chuck  is  formed  of  a  front  and  back 
plate :  in  the  former  there  are  three  radial 
mortices ;  three  holding  dies  are  screwed  to 
dove-tail  slide-pieces  which  slide  backward 
and  forward  in  the  mortices.  A  nut  is 
formed  in  one  of  these  slide-pieces,  in  which 
a  screw  works,  its  outer  edge  being  sup- 
ported in  a  bearing  on  the  edge  of  the  front 
plate,  so  that  on  turning  the  screw,  the  slide 
piece  will  traverse  to  and  fro  in  its  mortice. 
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To  eaoh  slide-pieee  is  attached  a  straight 
lever,  its  other  end  being  attached  to  aa 
eqmilateral  triangular  lever,  working  loosely 
on  the  centre  bosa  of  the  ehuek.  By  this 
arrangement,  on  turning  the  screw  with  a 
suitable  key,  the  slide-pieees  will  advance 
to  or  recede  fh>m  the  centre  simultaneously, 
thus  grasping  and  holding  the  object  to  i% 
turned* 

The  patmtee  elainis  the  peculiar  and  novel 
arrangement  of  apparatus  constituting  a  uni* 
vdJ^saTchuck,  wimout  confining  himself  to 
the  number  or  dimensions  of  the  levers 
working  on  the  central  boss. 

William  Hbkson,  ov  Allbv  Strebyv 
Lambbth,  ENOiirBBS,  fir  improoemenie  ih 
snachinery  fir  making  or  producing  oertain 
fabrics  with  Vu-eads  or  gams,  appUcabh  to 
eoriottt  nstiful  pmrposu.  Petty  Bag  OffieO) 
Hay  19, 1841. 

-  These  improvements  relate  to  warp  ma- 
chiney,  and  are  briefly  as  follows.  The  warp 
roller  being  mounted  in  bearings  on  the 
upper  part  of  the  machine,  the  threads  or 
yams  pass  ftom  the  warp-roller  through  a 
couple  of  stationary  gtiides  or  stays,  th^ee 
through  a  number  of  moveable  gmdes  to  the 
needles.  When  a  wide  fobric  is  to  be  pro- 
duced, the  threads  which  form  the  selvages, 
are  carried  by  bobbins  at  the  top  of  the 
machine ;  but  when  narrow  fabrics  are  to  bo 
made,  these  bobbins  are  placed  at  proper  in- 
tervals along  the  firont  of  the  machine.  The 
needles  are  oast  in  leads  and  are  attached  to 
the  needle  bar  in  the  usual  manner,  but  the 
needles  are  placed  vertically  in  this  machine. 
At  proper  intervsls,  the  presser-bar  presses 
against  the  beards  of  the  needled  as  In  ordin- 
ary warp  machinery. 

.  The  threads  or  yarns  are  lapped  round  the 
needles,  by  the  motion  of  a  series  of  move- 
able guides  placed  directly  over  them ;  these 
guides  are  leaded  in  the  ordinary  way,  and 
screwed  to  the  guide  bar.  A  series  of  hooks 
or  erutches,  corresponding  to  the  sinkers  of 
the. ordinary  warp  frames,  uid  effecting  a 
similar  purpose,  are  cast  in  leads  like  the 
guides  or  needles,  and  are  placed  in  front 
of  the  needles.  The  leads  of  these  hooks  are 
screwed  to  a  longitudinal  vibrating  bu*, 
mounted  on  rocking  levers,  a  hook  being  op- 
posite to  every  space  in  the  row  of  needles. 
This  hook  bar  forms  a  breast  beam,  over 
which  the  manufactured  fabric  passes  on  its 
way  to  the  work  roller. 

JouN  CoNDiE,  Manager  of  the  Blair 
Iro»  Works,  Ate,  Scotland, /or  improve- 
ments in  applying  springs  to  locomotiue^  rail- 
watfi  and  other  carriages.  Rolls  Chapel  Office, 
Mav  26,  1841. 

These  improvements  include  several  inge- 
nious modes  of  applying  springs,  or  springs 
and  levers,  in  sucn  a  manner  as  not  only  to 
give  all  the  benefit  and  advantages  afforded 
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hy  the  methofU  now  in  nse,bnt  also  to  efl^t 
the  uniform  continuity  of  the  pressure  made 
to  bear  on  the  driving  or  other  wheels  of  lo- 
comotive and  other  carriages,  and  promote 
the  constant  adhesion  of  the  driving  or  centre 
wheels  to  the  rails. 

The  patentee  shows  the  application  of  the 
principle  in  four  difierent  ways,  differing 
principally  in  the  position  of  the  spring.  In 
the  first  of  these,  which  is  a  six-wneeled  lo- 
comotive engine,  the  carriage  is  supported 
on  four  points  of  bearing,  two  on  each  side 
the  frame  ;  on  each  of  these  axes  or  points 
of  8U8|>ension  are  placed  a  lever;  a  strong 
spring  is  placed  on  each  side  of  the  frame, 
midway  between  the  smaller  wheels;  to  either 
end  of  this  spring,  one  end  of  each  of  the  be- 
fore mentioned  levers  is  attached.  The 
spring  is  applied  to  the  bearing  of  the  driv- 
ing wheels  by  a  spring-pin  or  bearing-rod, 
and  the  elasticity  of  the  spring  is  conununi- 
cated  to  the  other  wheels  by  bearing-rods 
from  the  opposite  ends  of  the  levers  to  those 
which  are  attached  to  the  spring ;  the  motion 
of  the  two  levers  being  equalized  by  means 
of  a  horizontal  rod.  From  this  arrangement 
it  will  be  evident  that  the  quantity  of  weight 
borne  by  the  driving  wheels  will  depend  on 
the  position  of  the  aads  of  the  levers,  whether 
they  are  nearer  to  or  further  from  the  enda 
of  the  bearing  lever  by  which  they  are  at- 
tached to  the  spring.  So  that  in  carrying 
out  this  invention  the  axis  of  the  levers  is  to 
be  placed  at  a  greater  or  lesser  distance  from 
the  end  levers  according  to  the  degree  of 
weight  desired  to  be  borne  by  the  several 
wheels.  The  patentee  does  not  confine  him- 
self to  any  of  the  precise  arrangements  shown, 
but  claims  the  mode  of  applying  springs  to 
locomotive,  railway,  and  odier  carriage^ 
whereby  the  desired  proportions  of  the 
weight  having  been  caused  to  bear  on  the 
driving  or  other  wheels,  the  uniform  con- 
tinuity of  that  proportion  is  effected,  and  the 
constant  adhesion  of  the  driving  or  centre 
wheel  to  the  railway  or  road  is  promoted. 
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RECENT   AMERICAN   PATENTS. 

£From  Dr.  Jones's  List  in  the  Joamal  of  the 

Franklin  Institute,  for  February,  1841.] 

For  a  Machine  for  Separating  Cor- 
roded AND  Uncorroded  Lead  ;  Edward 
Clark,  Saugertiest  Ulster  county.  New  York, 
December  5. — The  semi-corroded  lead  is  to 
be  passed  between  rollers,  furnished  with 
grooves,  or  checkered,  so  that  the  uncorroded 
lead  will  be  stretched,  or  bended,  and  again 
straightened,  and  thus  the  corroded  parts 
be  separated  from  that  which  remains  me- 
tallic. 


The  machine  is  to  be  put  in  motion  so 
that  each  individual  roller  will  turn  inward 
upon  its  fellow,  and  downward ;  and  the  lead 
is  to  pass  through  between  these  rollers  in  a 
crimped  state  to  the  next  series,  and  so  on, 
when  it  falls  upon  an  endless  apron,  and  is 
carried  away  to  be  again  subjected  to  the 
corroding  process. 

The  claim  is  to  the  combination  of  plain 
and  grooved  rollers,  and  also  the  revolving 
apron,  brushes,  and  scrapers,  &c 

For  Manufacturiwo  Needles;  Jbel 
MorraU,  Great  Britain,  December  21.—"  My 
improvement  in  T"*T"»g  or  manufacturing 
needles,  consists  in  an  improved  mode^  of 
clearing  and  finishing  the  eyes  of  sewing 
needles,  by  removing  any  burs,  feathers,  or 
sharp  edges  from  the  insides  of  the  eyes  of 
such  needles  which,  without  being  so  cleared 
and  finished,  would  be  subject  to  cut  the 
thread  in  the  operation  of  sewing."  *'  The 
invention  oonsists  in  the  spitting  or  stringing 
of  needles  upon  a  steel  or  other  wire,  or  any 
suitable  substance  which  may  be  passed 
through  the  eyes  thereof,  and  which  either 
by  means  of  edges  or  teeth  formed  thereon^ 
or  by  the  application  of  some  grinding  or 
polishing  material  thereto,  shall  remove  the 
asperities  from  said  eyes,  and  render  them 
pc^ectly  smooth,  by  giving  to  said  needles, 
while  so  strung,  a  shaking  or  reciprocating 
motion^  as  set  forth." 
♦ 

NOTBS  AND  MOTIOBS. 

LilUpuiian  Steanvar.-^n  Monday,  a  beautiful 
little  steam-Tessel,  worked  on  an  entirely  new  pnn- 
ciple,  arrived  at  Lincoln,  on  her  way  to  Nottinfbam, 
and  excited  very  great  curiosity.  The  beuef  was 
very  generally  entertained  that  the  Archimedean 
screw  formed  the  propelling  power,  but  that  is  not 
the  fact,  the  invention  being  entirely  new,  and  pos- 
sessing many  advantages  over  the  screw  referred 
to.  There  are  two  small  paddles  at  the  stem,  and 
the  machinery  is  worked  by  straps  and  friction  pul- 
lies,  so  arranged  as  to  avoid  the  wear  and  tear  of 
gears.  This  handsome  model  of  a  steamer,  named 
the  Jane^  is  only  26  feet  long,  with  five  feet  beam  ; 
her  burden  is  less  than  three  tons,  and  her  steam 
power  less  than  one  horse :  in  calm  water  she  at- 
tains a  speed  of  seven  miles  an  hour,  and,  which  is 
an  immense  recommendation  for  the  navigation  of 
narrow  rivers  and  canals,  she  makes  scarcely  any 

Serccptible  swell.  The  inventor  and  patentee  (Mr. 
\.  Blaxland,  of  Greenwich)  expended  a  consider- 
able sum  of  money  in  experiments  before  bringing 
his  invention  to  iU  present  state  of  perfection,  but 
we  doubt  not  that  he  well  be  amply  repaid  by  toe 
extensive  demand  which  must  take  place.  Mr.  B., 
accompanied  by  captain  Fairbaim  and  anothCT 
friend,  steamed  their  ivay  in  this  miniature  craa 
from  Loudon  to  Boston,  in  a  heavy  sea,  and  with  a 
head  mnd.  The  Jane  left  London  on  Thursday 
afternoon,  and,  there  being  of  course  no  room  for 
berths,  she  was  brought  up  that  night  at  South- 
wold  ;  next  day  she  reached  Blakeney,  and  on  Sa- 
turday arrived  safely  at  Boston:  on  Monday  aht 
left  the  latter  place  for  Nottingham ,  passing  through 
LUicoln  on  her  route  the  same  day  for  Nottingham, 
the  Trent  Steam  Ck)mpany  being  desirous  to  inspect 
her.— IfiiU  Advertiser. 
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We  published  in  our  886th  number  a 
very  full  account  of  this  valuable  inven- 
tioQ — compiled  from  the  Fifth  Report  of 
the  Parliamentary  Committee  on  Rail- 
ways— and  on  that  occasion  ascribed  the 
invention  equally  to  Professor  Wheat- 
atone  and  Mr.  Cooke,  in  whose  names 
the  patent  for  it  runs.  Public  opinion, 
however,  having  with  its  customary  in- 
justice in  the  case  of  inventors,  chosen  to 
assign  all  the  merit  to  one  of  these  gen- 
tlemen only,  to  the  prejudice  of  the 
other,  two  mutual  friends.  Sir  Marc 
Isambard  Brunei,  and  Professor  Daniel], 
were  very  judiciously  called  in  to  adjust 
the  respective  pretensions  of  the  parties, 
and  after  a  full  inquiry  into  the  circum- 
stances connected  with  the  invention, 
these  highly  respectable,  and  most  com- 
petent referees  drew  up  the  following 
statement,  with  which,  we  are  glad  to 
learn,  both  Professor  Wheatstone  and 
Mr.  Cooke  are  entirely  satisfied. 

"Statement. 

"  As  the  Electric  Telegraph  has  recently 
attracted  a  considerable  share  of  public  at- 
tention, our  fi lends,  Messrs.  Cooke  and 
Wheatstone,  have  been  put  to  some  incon- 
venience by  a  misunderstanding  which  has 
prevailed  respecting  their  relative  positions 
in  connexion  with  the  invention.  The  follow- 
ing short  statement  of  the  facts  has,  there- 
fore, at  their  request,  been  drawn  up  by  us 
the  undersigned  Sir  M.  Isambard  Brunei, 
Engineer  of  the  Thames  Tunnel,  and  Pro- 
fessor Daniell,  of  King's  College,  as  a  docu- 
ment which  either  party  may  at  pleasure 
make  publicly  known. 

"  In  March,  1836,  Mr.  Cooke,  while  en- 
gaged at  Heidelberg  in  scientific  pursuits, 
witnessed,  for  the  first  time,  one  of  those 
well-known  experiments  on  electricity,  con- 
sidered as  a  possible  means  of  communicat- 
ing intelligence,  which  have  been  tried  and 
exhibited  from  time  to  time,  during  many 
years,  by  various  philosophers.  Struck  with 
the  vast  importance  of  an  instantaneous 
mode  of  commimication  to  the  railways  then 
extending  themselves  over  Great  Britain,  as 
well  as  to  government  and  general  purposes, 
and  impressed  with  a  strong  conviction  that 
BO  great  an  object  might  be  practically  at- 
tained by  means  of  electricity,  Mr.  Cooke 
immediately  directed  his  attention  to  the  ad- 
aptation of  electricity  to  a  practical  system 
of  telegraphing ;  and,  giving  up  the  profes- 
sion in  which  he  was  engaged,  he,  from  that 
hour,  devoted  himself  exclusively  to  the 
realization  of  that  object.  He  came  to  Eng- 
land in  April^  1836,  to  perfect  his  plans  and 


instruments.  In  February,  1837,  while  en- 
gaged in  completing  a  set  of  instruments  for 
an  intended  experimental  application  of  his 
telegraph  to  a  tunnel  on  the  Liverpool  and 
Manchester  Railway,  he  became  acquainted, 
through  the  introduction  of  Dr.  Roget,  with 
Professor  Wheatstone,  who  had  for  several 
years  given  much  attention  to  the  subject  of 
transmitting  intelligence  by  electricity,  and 
had  made  several  discoveries  of  the  highest 
importance  connected  with  this  subject 
Among  these  were  his  well-known  determi- 
nation of  the  velocity  of  electricity,  when 
passing  through  a  metal  wire ;  his  experi- 
ments, in  which  the  deflecdon  of  magnetic 
needles,  the  decomposition  of  water,  and 
other  voltaic  and  magneto-electric  effects, 
were  produced  through  greater  lengths  of 
wire  than  had  ever  before  been  experimented 
upon ;  and  his  original  method  of  converting 
a  few  wires  into  a  consideiable  number  of 
circuits,  so  that  they  might  transmit  the 
greatest  number  of  signals,  which  can  be 
transmitted  by  a  given  number  of  wires,  by 
the  deflection  of  magnetic  needles. 

"  In  May,  1837,  Messrs.  Cooke  and 
Wheatstone  took  out  a  joint  English  patent, 
on  a  footing  of  equality,  for  their  existing 
inventions.  The  terms  of  their  partnership, 
which  were  more  exactly  defined  and  con- 
firmed in  November,  1837,  by  a  partnership 
deed,  vested  in  Mr.  Cooke,  as  the  originator 
of  the  undertaking,  the  exclusive  manage- 
ment of  the  invention  in  Great  Britain,  Ire- 
land, and  the  Colonies,  with  the  exclusive 
engineering  department,  as  between  them- 
selves, and  all  the  benefits  arising  from  the 
laying  down  of  tlie  lines,  and  the  manufac- 
ture of  the  instruments.  As  partners  stand- 
ing on  a  perfect  equality,  Messrs.  Cooke  and 
Wheatstone  were  to  divide  equally  all  pro- 
ceeds arising  from  the  granting  of  licenses, 
or  from  sale  of  the  patent  rights ;  a  per  cent- 
age  being  first  payable  to  Mr.  Cooke,  as 
Manager.  Professor  Wheatstone  retained  an 
equal  voice  with  Mr.  Cooke  in  selecting  and 
modifying  the  forms  of  the  Telegraphic  In- 
struments, and  both  parties  pledged  them- 
selves to  impart  to  each  other,  for  their  equal 
and  mutual  benefit,  all  improvements,  of 
whatever  kind,  which  they  might  become 
possessed  of,  connected  with  the  giving  of 
signals  or  the  sounding  of  alarums  by  means 
of  electricity.  Since  the  formation  of  the 
partnership  the  imderukinghas  rapidly  pro- 
gressed, under  the  constant  and  equally 
successful  exertions  of  the  parties  in  their 
distinct  departments,  until  it  has  atlained  the 
character  of  a  simple  and  practical  system, 
worked  out  scientifically  on  the  sure  basis  of 
actual  experience. 

"  Whilst  Mr.  Cooke  is  entitled  to  stand 
alone  as  the  gentleman  to  whom  this  country 
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is  indebted  for  having  practically  introduced 
and  carried  out  the  Electric  Telegraph  as  a 
usefal  undertaking,  promising  to  be  a  work 
of  national  importance ;  and  Professor  Wheat- 
stone  is  acknowledged  as  the  scientific  man, 
whose  profound  and  successful  researches 
had  already  prepared  the  public  to  receive  it 
as  a  project  capable  of  practical  application ; 
it  is  to  the  united  labours  of  two  gentlemen 
so  well  qualified  for  mutual  assistance,  that 
we  must  attribute  the  rapid  progress  which 
this  important  invention  has  made  during  the 
Syo  years  since  they  have  been  associated. 

it  /c:««-j\        f  "  Mc  Id  Brunel. 
•(Signed)        |«j.F.D^^,g^^. 

"  London.  97th  April,  IMl.'* 

Mr.  Cooke,  to  whom  tbe  office  of 
managing  partner  is  assigned  by  the  pre- 
ceding statement,  has  published  a  very 
complete  set  of  drawings, with  letter  press 
description,  showing — 1,  the  application 
of  the  Electric  Telegraph  to  tunnels; 

2,  its  application  to  level  crossings,  ap- 
proaches to  stations  and  switches,  &c. ; 

3,  arrangement  of  telegraphs  for  giving 
two  signals,  similar  to  those  in  use  on  the 
Blackwall  Railway;  4,  terminal  telegraphs 
for  long  lines  of  communication ;  5,  the 
electric  detector  for  detecting  injury  to 
the  wires— and,  6,  the  air  pressure  ap» 
paratus  for  excluding  water  from  the 
tube  when  catried  under  ground,  and  for 
giving  notice  of  defects  in  the  tubing. 
We  select  for  extract  as  most  illustrative  of 
our  former  notice,  the  details  with  which 
wo  are  here  supplied,  respecting  the  ter- 
minal telegraphs  for  long  lines  of  com- 
munication. 

1  F,  2  F  (see  our  front  pagej  are  ter- 
minal  telegraphs,  for  extensive  communi- 
cations, giving  30  or  60  signals  by  the 
pointing  of  a  revolving  index-hand  at 
letters  on  a  fixed  dial,  as  in  a  common 
clock.  The  person  giving  the  signal  turns 
tbe  concentric  hand  (t)  till  its  pointer 
stands  opposite  the  signal  to  be  given,  as 
shown  in  1  F,  when,  instantaneously,  the 
index-hand  (g)  in  all  the  corresponding 
telegraphs  in  the  circuit,  viz.  1  F,  2  F, 
1  G,  &c.  point  at  the  same  signal.  1  G 
is  an  intermediate  and  portable  telegraph, 
to  be  carried  with  each  train,  and  ap- 
plied, in  case  of  need,  to  convenient  ar- 
rangements at  each  mile-post  or  bridge 
along  the  line.  The  section  of  a  railway 
below  1  G  illustrates  this  subject.  An 
iron  cap  to  the  mile,  post  being  unlocked 
and  taken  off,  the  portable  telegraph  is 
placed  within  a  ledge  fitted  to  receive  it, 
making  thereby  the  necessary  connexions 


with  the  conducting  wires,  when  it  is  at 
once  fit  for  working  at  the  "terminal 
telegraphs."  This  form  of  telegraph  can 
be  worked  by  any  person  at  first  sight, 
and  requires  no  battery  to  be  carried 
with  it.  It  is  fitted  up  with  a  water- 
pi  oof  cover  and  lantern,  for  rainy  wea- 
ther and  night  use. 

N.  B.  All  forms  of  this  electric  telegraph 
are  "  reciprocal''  in  their  action,  i.  e.  they 
give  the  same  signals,  in  the  working  as 
in  the  recipient  apparatus,  and  work 
equally  from  either  end  or  from  inter- 
mediate points. 
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[Continued   from  ptLge  405.;} 

Harecastle  Tunnel, — Birmingham  Canal, 
— Dean  Bridge,  Edinburgh,— Glasgow 
Old  Bridge  Improvement, — Gloucester 
Over  Bridge. 

Besides  those  two  grand  works  of  in- 
ternal navigation,  the  Caledonian  Canal 
at  home,  and  the  Gotha  Canal  abroad^ 
Telford  executed  an  immense  number  of 
highly-important  undertakings  in  the 
same  department  of  his  profession.  So 
numerous  in  fact  were  they,  and  so  ad- 
mirably did  they  in  many  instances  dis- 
play his  fertility  in  resources,  that  these 
minor  performances  alone  might  have 
sufficed  to  build  up  a  reputation  for  a 
Civil  Engineer  of  considerable  preten- 
sion. In  the  wide- spread  renown  of  Tel- 
ford they  formed  but  auxiliary  features. 
The  most  remarkable  of  his  efforts  in 
this  line  was  the  new  Harecastle  Tunnel, 
on  the  Trent  and  Mersey  Canal.  This 
canal  was  generally  considered  the  mas- 
ter-piece of  the  celebrated  Brindley,  and 
the  tunnel  he  constructed  through  Hare- 
castle-hill  the  highest  triumph  of  his 
genius.  By  means  of  it  he  completely 
overcame  the  obstacles  placed  by  Nature 
in  the  way  of  a  navigable  communication 
between  tbe  opposite  sides  of  the  northern 
part  of  the  kingdom,  by  the  high  and 
apparently  impracticable  ridge,  known 
as  "the  back-bone  of  England."  Its 
completion  formed  quite  an  era  in  the 
annals  of  civil  engineering,  and  the  pro- 
gress of  the  work  was  watched  with 
eager  interest  by  all  classes.  The  con- 
temporary periodicals  afford  abundant 
evidence  of^  the  great  attention  paid  at 
the  time  to  the  novel  and  gigantic  ope* 
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rations  of  Brindlejr  generany,  and  in  an 
especial  decree  to  his  proceedings  at  this 
point.  From  these  it  apnears  that  thou- 
sands of  visitors  pourea  in  from  every 
part  of  the  surrounding  country,  and 
even  from  the  metropolis  and  other  dis- 
tant spots,  in  order  to  see  with  their  own 
eyes  the  marvels  which  the  then  Wizard 
of  the  North  was  said  to  he  effecting  with 
the  aid  of  no  more  magical  implements 
than  the  mattock  and  the  spade.  Nor, 
until  his  task  was  actually  completed, 
and  the  navigable  water-way  absolutely 
opened  through  the  bowels  of  the  earth, 
would  the  majority  consent  to  five  up 
the  strongly-cherished  opinion  that  the 
projected  '*  Harecastle "  tunnel  would 
prove  a  mere  castle  in  the  air. 

Since  that  period,  the  progress  of  the 
canal  and  railway  systems  has  brought 
us  all  too  familiarly  acquainted  with  en* 
gineering  works  on  an  extensive  scale  to 
allow  our  wonder  to  be  excited  by  such 
an  undertaking.  Let  it  not  be  forgotten, 
however,  that  firindley  was  the  first  to 
show  the  way,  nor  let  us  seek  to  deprive 
him  of  the  applause  due  to  his  daring 
conception  and  its  successful  execution, 
because  the  followers  in  his  track  have — 
aided  by  the  improved  resources  which 
have  been  brought  into  play  chiefly 
through  the  results  of  his  exertions — in 
our  days  gone  far  beyond  their  leader. 
Nor  let  the  public  of  the  nineteenth 
century  be  too  prone  to  smile  at  what 
may  be  looked  upon  as  the  too  easily  ex- 
cited amazement  of  their  predecessors  in 
the  eighteenth.  Viewed  in  all  its  aspects, 
the  Harecastle  Tunnel  must  be  admitted 
even  now  well  worthy  to  have  raised  the 
admiration  of  those  who  watched  its 
first  construction,  and  sustained  the 
high  reputation  of  its  most  ingenious 
contriver. 

For  many  years  after  its  opening,  the 
tunnel  answered  its  intended  purposes 
according  to  expectation,  but  in  the 
course  of  years,  in  consequence  of  the 
great  extension  of  the  traffic  on  the  line 
of  canal  to  which  it  belonged,  it  proved 
inadequate  to  the  increased  requirements 
of  the  trade.  It  was  made  only  wide 
enough  to  admit  of  the  passage  of  one 
boat  at  a  time,  so  that  as  at  least  two 
hours  were  consumed  in  each  transit, 
great  numbers  of  vessels  were  usually 
collected  at  each  end,  waiting  for  their 
turn.  The  delay  thus  occasioned  became 
at  length  quite  intolerable,  but  it  was  not 


until  the  resources  of  the  Company  were 
threatened  by  the  proposed  establish- 
ment of  a  rival  canal,  and  a  railway  in 
the  same  direction,  that  the  Directors 
bestirred  themselves  to  seek  a  remedy 
for  the  evil.  At  last,  in  1822,  they  ap- 
plied to  Telford  to  survey  the  line,  and 
submit  his  sngffestions  for  improvement ; 
this  was  soon  done,  and  his  report  trans- 
mitted, but  it  was  two  years  later  before 
the  plans  he  recommended  were  acted 
upon. 

The  tunnel  as  originally  constructed 
by  Briudley,  was  2888  yards  in  length, 
and  nearly  200  feet  downwards  from  the 
highest  surface  of  the  hill.  Where  its 
dimensions  were  largest,  it  was  only  12 
feet  in  height,  and  its  width  did  not  ex- 
ceed 9  feet  throughout.  Upon  full  con- 
sideration, Telford  came  to  the  conclu- 
sion that  all  these  dimensions  were  so 
much  too  small  that  it  would  be  advis- 
able to  construct  a  new  tunnel  altogether, 
rather  than  enlarge  the  old  one,  at  pro- 
bably an  equal  or  even  greater  expense ; 
and  this  advice  was  finaUv  adopted, 
and  the  new  tunnel  resolved  upon  ac- 
cordingly. 

One  of  the  greatest  improvements 
Telford  had  in  view  in  recommending 
enlarged  dimensions,  was  the  abolition 
of  the  then  barbarous  method  of  pro- 
pelling boats  through  the  tunnel.  This 
miserable  process,  denominated  ''leg- 
ging,"  is  unfortunately  not  yet  extinct, 
m  spite  of  the  rapid  march  of  science. 
In  it  the  boatman  lies  upon  his  back, 
and  proh  pudor  !  thrusts  the  vessel  for- 
wara  by  actually  kicking  all  the  way 
against  the  sides  of  the  tunnel.  The  ne- 
cessity for  this  Telford  obviated  in  this 
case  by  forming  a  towing  path  along  the 
whole  extent  of  the  excavation,  4  feet 
9  inches  in  width,  while  by  a  happy  con- 
trivance— the  supporting  of  the  path  on 
iron  columns — he  allowed  free  play  for 
the  flow  and  reflow  of  the  water  to  the 
whole  extent  of  the  breadth  of  the  tunnel, 
thus  preventing  the  obstruction  caused 
by  the  formation  of  waves  when  the  boat 
is  nearly  as  wide  as  the  water-way ;  an 
object  of  no  small  importance,  and  which 
was  by  this  means,  as  well  here  as  in 
many  other  places  where  Telford  was 
concerned,  completely  achieved. 

The  new  tunnel  was  driven  through 
Harecastle-hill  in  a  direction  parallel  to 
its  predecessor,  at  a  distance  of  26  yards, 
owing  to  which  circumstance  its  length 
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is  somewhat  ^eater,  amounting  to  2926 
^rds,  while  its  depth  from  the  summit 
18  less  by  about  18  feet.  It  is  perfectly 
straight,  the  light  being  visible  from  one 
end  to  the  other,  and  is  in  every  ref^pect 
vastly  superior  as  an  engineering  work 
to  the  original  construction  of  Brindley, 
which  is  still  retamed  in  operation,  so  as 
to  keep  the  canal  open  both  ways,  and 
thus  prevent  the  very  possibility  of  de- 
tention. So  completely  was  every  ubiect 
Telford  proposed  to  himself  answered  by 
the  result,  that  we  are  told  the  boatmen 
who  used  to  look  forward  to  the  passage 
of  the  old  tunnel  as  a  sort  of  purgatory, 
are  so  highly  delighted  with  the  accom- 
modations of  the  new  one  that  they  have 
been  heard  to  say,  "  they  only  wished 
it  reached  all  the  way  to  Manchester ! " 

In  nothing  connected  with  the  two 
tunnels  was  there  a  greater  contrast  than 
in  the  tiroereanired  for  executing  them. 
That  of  Briiialev,  which  was  of  course 
constructed  in  the  comparative  infancy 
of  canal- making,  occupied  eleven  years 
from  its  commencement  to  its  completion, 
while  the  much  larger  and  more  com- 
modious one  of  Telford  was  finished  in 
considerably  less  than  three.  This  one 
fact  is  sufficiently  indicative  of  the  rapid 
strides  which  practical  science,  especially 
in  its  application  to  public  works,  hid 
been  making  in  the  interval. 

The  Birmingham  Canal  was  another 
work  of  Brindley's  which  Telford  was 
called  on  to  improve.  The  line  adopted 
was  originally  very  circuitous,  and,  as 
the  tollage  was  levied  at  per  nUle,  tbe 
Canal  Company  saw  little  reason  for  an 
alteration  in  this  respect,  until  competi- 
tion began  to  be  threatened.  On  his 
making  a  survey,  Telford  was  surprised 
to  find,  close  to  the  important  town  of 
Birmingham,  what  he  defined  as  "a 
mere  crooked  ditch,  with  a  towing-path 
hardly  perceptible,"  to  so  wretched  a 
condition  had  constant  neglect  reduced 
a  work  from  the  first  not  without  defects. 
Seeing  that  half-measures  here  would 
be  of  no  avail,  Telford  proposed  at  once 
a  new  line,  which  would  reduce  the  dis- 
tance to  fourteen  miles  instead  of  twenty- 
two,  leaving  the  bends,  which  by  the 
new  straight  cuts  would  be  rendered 
useless  for  navigation  purposes,  to  be- 
come basins  for  the  accommodation  of 
tbe  collieries  on  their  banks,  llie  sum- 
mit, at  Smethwick,  he  proposed  to  cut 
down  entirely,  and  thus  to  avoid  a  mo&t 


inconvenient  amount  of  lockage.  The 
canal  itself  he  proposed  to  enlarge  to  a 
width  of  forty  feet,  with  a  towing-path 
on  both  sides,  to  which  the  bridges  were 
to  offer  no  obstruction,  all  of  them  being 
designed  with  a  span  of  fifty- two  feet. 
This  bold  design,  though  startling  at 
first,  was  all  carried  into  execution  in 
two  years  only,  partly  in  consequence  of 
the  strenuous  exertions  in  its  favour  of 
the  present  Mr.  James  Watt,  whose  fac- 
tory at  Soho  is  on  the  banks  of  the  canal, 
and  who  was  otherwise  concerned  in  its 
prosperity.  In  this  instance  also,  com- 
plete success  attended  the  alterations  ef- 
fected ;  to  such  an  extent,  indeed,  that 
it  became  a  common  saying  in  Birming- 
ham, that  Mr.  Telford  merited  a  public 
reward  on  moral  grounds,  for  introduc- 
ing good  manners  among  the  boatmen, 
who  never  used  to  pass  without  quarrels 
and  imprecations,  while  now  they  go  by 
with  mutual  salutations  and  good- will. 

Telford  was  engaged,  during  his  long 
career,  in  an  infinity  of  other  canal  ope- 
rations, but  in  other  instances  they  pre- 
sented few  features  of  more  than  local 
interest.  The  "Glasgow,  Paisley,  and 
Ardrossan  Canal "  was  one  of  the  under- 
takings of  the  comparatively  early  por- 
tions of  his  practice,  and  was  executed, 
so  far  as  circumstances  allowed,  with  his 
usual  excellence.  It  still  remains  incom- 
plete, nor  is  it  ever  likely  to  be  finished, 
the  demand  for  the  remaining  divisions 
of  it  having  in  fact  ceased,  in  consequence 
of  the  facilities  which  began  to  be  afforded 
soon  after  the  existing  portion  was  com- 
pleted, for  steam  navigation  on  the  river 
Clyde.  If  the  whole  had  been  pushed 
on  with  that  spirit  which  often  distin- 

guishes  such  operations,  circumstances 
ave  since  proved  that  the  capital  of  the 
proprietary  would  have  been  thrown 
away.  Such  must  often  be  the  case  in 
a  time  and  country  like  our  own,  whero 
improvement  and  discovery  are  in  a  state 
of  rapid  progression.  The  canal  boats 
in  that  case  would  have  been  swallowed 
up  by  the  river  steamers,  and  these  in 
their  turn  are  now  being  swallowed  up 
by  the  railway  locomotive. 

Telford's  chief  display  of  the  resources 
of  his  art  in  Bridge  Building  hare  been 
already  noticed,  but  many  of  his  second- 
ary efforts  in  that  line  are  well  worthy 
of  attention.  The  Dean  Bridge,  at  Edin- 
burgh, over  the  Water  of  I^ith,  is  one 
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of  the  most  imposing  of  these.  The  bed 
of  the  river  at  the  point  selected  occupies 
a  deep  rift  in  the  rocks,  so  that  the  height 
from  thence  to  the  roadway  of  the  bridge 
is  no  less  than  106  feet.  As  there  are 
four  arches  of  this  height,  and  each  of 
ninety  feet  span,  and  the  design,  which 
is  executed  in  squared  sandstone,  is  light 
imd  elegant,  the  structure  has  a  fine 
architectural  appearance,  and  does  great 
honour  to  its  contriver,  in  his  capacities 
both  of  architect  and  engineer.  He  in- 
troduced a  considerable  novelty  in  its 
construction.  The  main  arches  have 
their  springing  at  70  feet  from  the  foun- 
dations, and  at  20  feet  higher;  other 
arches,  of  96  feet  span,  and  10  feet  rise, 
are  constructed,  and  the  face  of  these 
projecting  before  the  main  arches  and 
spandrils,  produces  a  distinct  external 
soffit  of  5  feet  wide,  and  this,  with  the 
peculiar  lofty  piers,  form  the  distin- 
guishing feature  of  the  bridge. 

The  improvement  effected  by  Telford  in 
the  old  bridge  at  Glasgow  attracted  great 
admiration,  as  well  for  the  effect,  pro- 
duced, as  by  the  economy  of  the  means 
employed.  The  bridge  was  only  22  feet 
in  width,  footway  included,  when  Telford 
was  requested  by  the  magistrates  to  point 
out  some  method  of  effecting  that  im- 
provement which  the  increased  popula- 
tion of  the  districts  it  connected  impera- 
tively called  for.  The  course  he  adopted 
was  simple,  but  effectual.  Finding  that 
the  piers,  though  old,  were  perfectly 
sound,  and  that  they  projected  beyond 
the  parapet,  he  determined  to  procure 
the  additional  room  by  means  of  a  cast- 
iron  addition,  rather  than  by  rebuilding 
or  enlarging  the  bridge  itself.  Accord- 
ingly, upon  the  pier  points  small  pede- 
stals were  placed,  of  the  additional  width 
desired;  from  these  an  iron  rib  was 
thrown  across  the  face  of  each  arch,  on 
both  sides  the  bridge,  from  which  bearers 
were  supported,  the  other  ends  resting 
on  the  masonry  cornice.  These  being 
covered  with  fiat  stones,  and  protected 
by  iron  railing,  the  whole  of  the  old  sur- 
face of  the  bridge  was  thrown  open  for  a 
carriage-way,  and  the  pedestrian  public 
were  accommodated  with  two  separate 
footways,  each  of  six  feet  wide.  The 
desideratum  was  thus  completely  secured, 
and  at  a  comparatively  trifling  cost, 
while  the  addition  to  the  structure  proved 
not  only  commodious  but  also  orna- 
mental, if  not  absolutely  picturesque ; 


the  external  appearance  having  an  air  of 
originality  and  lightnsss,  through  the 
projection  of  the  iron-work,  and  the 
shadow  cast  by  it  on  the  masonry  below. 

In  the  design  of  the  celebrated  Glou- 
cester Over- Bridge,  Telford  introduced 
a  novelty  in  England,  the  idea  of  which 
was  taken  from  the  Bridge  of  Neuilly, 
over  the  Seine,  on  which  rests  the  repu- 
tation of  Perronet.  The  general  body 
of  the  arch  is  an  ellipse,  150  feet  on  the 
chord  line,  with  35  feet  rise,  while  the 
voussoirs  or  externa]  arch-stones,  being 
in  the  form  of  a  segment,  have  the  same 
chord,  with  only  13  feet  rise.  This  com- 
plex form  converts  each  side  of  the  vault 
into  the  shape  of  the  entrance  to  a  pipe, 
thus  lessening  the  flat  surface  opposed 
to  the  current  of  the  river  whenever  the 
flood  rises  above  the  springing  of  the 
middle  of  the  ellipse.  This  bridge  an- 
swered every  expectation,  and  there  was 
only  one  circumstance  attending  it  which 
caused  any  uneasiness  to  its  designer. 
On  the  centering  being  removed,  the 
crown  of  the  arch  sank  two  inches,  and 
in  a  short  time  afterwards  ei^ht  inches 
more.  The  bridge  of  Neuilly  sank  no 
less  than  23i  inches,  but  this  was  small 
consolation  to  Telford,  when  he  reflected 
that  none  of  the  innumerable  other 
bridges  he  had  built  ever  sank  at  all, 
and  that  this  in  all  probability  would 
have  held  firm  but  for  his  ill-judged 
parsimony  in  venturing  to  leave  the  wing 
walls  unsupported  by  piling  and  plat- 
forms, notwithstanding  the  suspicious 
nature  of  the  soil  at  the  foundations. 
This  unfortunate  economy  may  have 
been  partly  induced  by  the  desire  to  sur- 
pass in  that  point  Sir  Robert  Smirke, 
who  bad  some  years  before  erected  the 
Westgate  Bridge,  at  the  same  city,  at 
the  cost  of  45,000/.  If  so,  the  object 
was  certainly  accomplished,  as  the  Over 
Bridge  cost  the  corporation  of  Gloucester 
less  by  1,500/.,  though  of  150  feet  span, 
while  the  Westgate  was  but  90.  The 
triumph,  however,  after  all  was  dearly 
earned. 

One  of  the  numerous  bridges  erected 
by  Telford  in  Wales,  was  distinguished 
by  what  may  be  termed  a  literary  pecu- 
liarity, which  has  a  singular  and  striking 
effect.  The  iron  is  cast  in  such  a  man- 
ner that  the  spectator  sees,  instead  of  a 
regular  pattern,  under  the  arch,  the  in- 
scription in  gigantic  letters  : — "  Tiiis 
Bridge  vas  erected  in  the  year  the  battle 
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of  Waterloo  was  fought. "  The  good 
taste  of  this  escapade  (for  which  we  be- 
licve  the  desif^ner  was  not  responsible) 
may  admit  of  considerable  question, — 
the  bad  English  of  the  sentence  will 
admit  of  none. 


THE  CRANK  QUSSTION. 

Sir,— Notwithstanding  many  excellent 
papers  which  have  from  time  to  time  ap- 
peared in  the  Mechamc$'  Magazine,  on 
the  properties  of  the  crank,  many  mis- 
conceptions seem  still  to  prevail  among 
pechanica  concerning  it,  and  in  some 
instances  a  misunderstanding  even  as  to 
the  meaning  of  the  conclusions  brought 
out  in  the  papers  referred  to.  I'he  ex- 
position of  this  subject  would  require  to 
vary  and  change  its  phrases,  so  as  to 
clear  up  the  difficulties,  and  meet  the 
erroneous  conceptions  which  are  apt  to 
arise  in  the  minds  of  many  with  regard 
to  it. 

Most  of  those  who  have  written  to 
prove  "  that  no  power  is  lost  by  the 
crank,"  rest  the  whole  argument  on  a 
demonstration  which  is  sometimes 
rigorously  made,  that  the  momentum  of 
the  crank  pin  is  precisely  equal,  at  every 
point  of  its  path,  to  the  momentum  of 
the  piston  in  the  cylinder. 

Now  although  tois,  after  such  proof, 
has  been  by  many  mechanics  admitted, 
much  of  what  necessarily  follows  from 
il,  and  which  is  sometimes  plainly  de- 
duced from  it,  seems  not  to  b^  so  clearly 
apprehended. 

An  argument,  in  substance  such  as 
follows,  has  been  urged  :— "  If  the  piston 
has  a  uniform  motion  in  the  cylinder,  the 
crank  will  move  with  an  exceedingly 
variable  velocity ;  but  as  such  a  move- 
ment can  serve  no  practical  purpose  i 
and  power  under  such  a  form  is  indeed 
np  available  power,  it  must  he  rendered 
uniform  by  some  means.  Now,  if  there 
were  any  mechanical  contrivance  known 
whereby  this  variable  movement  of  the 
crank- pin  could  be  turned  to  full  ac- 
count,— any  piece  of  mechanism  whereby 
when  its  velocity  increased,  and  its  tan- 
gential force  aiminished,  their  joint 
value  for  every  point  in  its  path  might 
be  transferred  without  loss  either  to  some 
separate  part,  where  a  uniform  force  and 
a  uniform  velocity  were  sustained— then 
a  crank  engine  would  bring  out  the  same 
amount  pf  effective  power  ts  any  other 
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engine  with  a  similar  piston  and  presaure 
of  steam  that  had,  instead  of  the  crank, 
a  contrivance  connected  with  the  piston 
which  did  not  involve  oblique  acting 
forces.  But  no  such  mechanism  has  yet 
been  invented,  or  attached  to  a  steam- 
engine;  nevertheless,  a  uniform  motion 
must  be  got,  else  the  available  power  in 
Question  cannot  be  obtained.  The  me- 
tnod  by  which  this  last  is  usually  accom- 
plished, is  by  attaching  a  heavy  fly-wheel 
to  the  crank-shaft,  and  while  the  effect 
of  this  is  to  equalise  the  motion,  and  in 
some  places  break  down  the  rapid  velo- 
city, it  also  reduces  the  effective  power 
of  the  engine." 

Following  up  the  same  ideas,  I  am 
aware  of  an  experimentum  crticw,  as  it 
was  supposed  to  be,  that  was  made  upon 
a  model  engine,  with  a  view  of  determin- 
ing the  problem  of  the  crank.  In  the 
first  instance,  a  barrel  was  attached  to 
the  fl}  -wheel-shaft,  round  which  a  cord 
was  wound  and  a  weight  attached  to  the 
same,  to  serve  as  a  dynameter;  the 
greatest  weight  which  the  engine  would 
raise  with  a  certain  velocity  was  then  de- 
termined. Secondly,  the  engine  had  a 
contrivance  connected  with  it  which  did 
not  involve  oblique  acting  forces,  and 
with  this  it  was  distinctly  ascertained 
that  its  power  was  much  greater,  nearly 
double.  Such  a  result  was  regarded  as 
experimentally  settling  the  question. 

Now,  as  a  striking  oversight  pervade^ 
alike  this  reasoning  and  experimental 
philosophizing,  it  may  not,  perhaps,  be 
amiss  to  offer  a  few  remarks,  by  way  of 
placing  in  a  more  prominent  light  a  con- 
sideration which,  although  laid  down  by 
aeveral  writers,  seems  not  to  have  been 
sufficiently  apprehended. 

Let  the  engine  with  the  crank  be  sup- 
posed to  have  its  connecting  rod  of  an 
indefinite  length,  to  simplifv  the  ques- 
tion {  and  let  the  radius  of  the  barrel  on 
the  crank  shaft  be  equal  to  the  length  of 
the  crank.  Then,  when  the  crank  is  at 
right  angles  to  the  connecting  rod,  the 
crank- pin  will  be  urged  along  with  the 
same  velocity  as  the  piston  in  the  cy- 
linder, and  with  an  equal  pressure.  The 
engine  then,  at  this  instant,  would  raise 
as  great  a  weight  by  the  barrel  as  it 
would  do,  were  any  other  contrivance 
substituted  for  the  crank  that  did  not 
involve  in  it  oblique  acting  forces.  Sup- 
pose, however,  the  crank  to  be  in  aome 
other  positiouj  near  that  joining  the  lino 
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of  centres ;  it  will  then  be  found  that  the 
former  force  when  applied  will  not  raise 
the  same  weight  by  the  barrel,  and 
plainly  for  this  reason ;  because  if  it  did 
It  would  raise  it  with  a  greater  velocity, 
and  the  effective  power  of  the  engine 
would  trulv  here  be  increased ;  but  at 
this  place  the  leverage  has  diminished — 
the  resistance  has,  in  consequence,  in- 
creased beyond  what  the  applied  force 
can  overcome — and  motion  cannot  be  the 
result.  Let  the  weight,  however,  which 
serves  as  a  measure  of  the  dynamical  ef- 
fect, be  reduced  to  such  an  extent,  that 
if  the  force  of  the  steam  in  the  piston  be 
more  than  sufficient  to  raise  the  weight 
while  the  crank  is  at  right  angles  to  the 
connecting-rod,  this  excess,  by  the  help 
of  a  fly-wheel,  will  bring  the  crank  along 
those  parts  of  its  sweep  where  the  direct 
force  of  the  steam  without  the  aid  of 
such  momentum  would  be  insufficient  to 
carry  it.  And  under  these  last  mentioned 
circumstances  it  may  be  observed,  that 
if  the  piston  is  disposed  to  move  with  an 
increased  velocity  as  it  passes  the  middle 
of  the  cylinder,  (that  is,  when  the  crank 
is  at  right  angles  to  the  connecting-rod,) 
it  will  be  proportionally  retarded  as  the 
crank  approaches  the  line  of  centres,  so 
that  the  velocity  with  which  the  piston 
still  traverses  the  middle  of  the  cylinder, 
will  be  the  same  as  it  would  exhibit  were 
it  connected  with  any  contrivance,  as  a 
double  rack  or  such  like,  that  did  not  in- 
volve in  it  oblique  acting  forces. 

Let  us  now  examine  the  state  of  the 
crank  engine.  Since  the  weight  which 
serves  as  a  dynameter  is  here  supposed 
to  be  reduced,  which  to  suit  the  condi- 
tions above  described  would  require  to 
be  about  63.6  per  cent.,  and  the  space 
through  which  the  said  weight  is  raised 
while  the  piston  traverses  the  length  of 
the  cylinder,  will  be  equal  to  half  the 
circumference  of  a  circle  whose  radius  is 
e^ual  to  the  length  of  the  crank ;  then, 
did  the  piston  traverse  the  length  of  the 
cylinder  in  the  same  time  as  it  would  do 
if  connected  with  a  contrivance  that  did 
not  involve  in  it  oblioue  acting  forces, 
the  effective  power  of  both  engines  would 
be  the  same.  But  since  under  the  former 
mechanical  arrangement  the  piston  moves 
slower  as  it  approaches  either  end  of  the 
cylinder,  and  only  at  the  middle  of  the 
cylinder  attains  the  velocity  with  which 
it  uniformly  moves  throughout  its  whole 
length  in  the  latter^  the  average  velocity 


of  the  piston  in  the  one  is  less  than  its 
velocity  in  the  other,  and  the  quantity  of 
steam  expended  is  less  in  the  same  pro- 
portion ;  so  that  the  amount  of  power 
applied  to  the  one  is  less  than  the  power 
applied  to  the  other ;  and  thus  the  doc- 
trine of  virtual  velocities  appears  in  all 
its  truth — the  whole  power  that  is  applied 
being  duly  transmitted— the  effective 
power  being  an  exact  equivalent  to  whet 
is  imparted—and  consequently  friction 
and  the  resistance  of  the  air,  with  the 
imperfections  of  machinery,  being  laid  oat 
of  account,  the  crank,  like  everv  other 
mechanical  contrivance,  will  neitner  de« 
•troT  nor  generate  power. 

I  nave  in  these  observations  studiously 
avoided  entering  into  any  prolix  demon- 
strations,  with  which  this  subject  is  not 
unfrequently  beset,  but  have  attempted 
a  plain  ground.  Nevertheless,  I  appre- 
hend that  whatever  is  here  stated  may 
be  strictly  and  briefl  v  demonstrated  from 
mechanical  principles,  and  I  shall  be 
willing  to  offer  such  if  necessary. 
I  am.  Sir, 

Yours,  &e., 

A  Mbcham ic. 

Aberdeen,  April  10, 1841. 


THB  CRANK. 

Sir,— It  is  almost  unnecessary  for  me 
to  reply  to  your  correspondent,  *'  R.  W. 
T.",  page  388,  inasmuch  aa  the  misre- 
presentations he  has  given  of  my  experi- 
ments, and  the  want  of  an^  attempt  at 
reconciling  the  fads  given  m  that  expe- 
riment with  the  doctrine  of  \irtual  vdo- 
city,  must  be  obrious  to  any  person  who 
may  read  my  paper  in  the  most  cursory 
manner. 

I  did  not  contend  that  when  a  lesaer 
power  held  a  greater  -in  equilibrio  and 
that  no  motion  ensues,  that  there  must 
be  loss  of  power — nothing  could  be 
farther  from  my  meaning. 

*'  When  motion  takes  place,"  he  says, 
"  we  see  how  the  matter  stands,"  the 
doctrine  of  virtual  velocity  shows  us  that 
there  is  no  loss  of  force  whatever  when 
the  system  is  in  motion,  and  therefore 
there  could  have  been  none  when  at  rest, 
but  in  the  case  of  my  experiment  the 
svstem  is  in  motion,  and  it  is  bv  motion 
alone  that  the  fact  is  established  that 
these  experiments  are  not  reconcilable 
with  his  doctrine.  When  the  half  of 
$6  pounds  was  carried  double  the  distance 
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in  the  ezperimenty  the  same  work  was 
done  with  the  same  expenditure  of 
power,  and  I  expressly  stated  that  it 
might  be  expected  such  would  be  the 
case,  though  I  had  every  right  to  con- 
clude that  the  weight  of  37i  lbs.  should 
be  moved  over  a  space  of  6  inches,  under 
the  peculiar  circumstances  in  the  experi- 
ment detailed,  so  as  to  have  the  same 
amount  of  work  done  with  the  same  ex- 
penditure as  in  the  former  case.  And  I 
contend  that  when  it  did  not  move  over 
that  space,  the  result  of  the  experiment 
is  directly  at  variance  with  the  doctrine 
of  virtual  velocity.  It  was  my  intention, 
by  the  experiment,  to  prove  this  to  be 
the  case,  and  ^our  correspondent  has  in 
bis  own  pecuhar  way  admitted  the  fact. 
Had  I  drawn  the  weight  back  22  inches, 
as  he  states,  the  calculation  would  stand 
thus :—  56  X  22  inches+28  X  4=1344= 
51 1 X 26 inches;  so  that  instead  of  the 
weight  of  50  lbs.  having  to  draw  37  lbs. 
6  inches,  it  would  have  to  draw  51 1  lbs. 
a  space  of  26  inches.  If  it  would  not 
draw  the  lighter  weight  the  short  dis- 
tance, I  do  not  think  it  would  do  the 
greater  distance  with  the  heavy  weight, 
and  I  have  no  doubt  the  result  would  be 
more  in  my  favour.  The  50  lbs.  weight 
was  made  barely  sufficient  to  move  the 
weight  of  56  lbs.,  as  the  object  in  view 
was  that  it  should  come  against  the  stop 
with  the  smallest  accelerated  velocity 
possible.  Your  correspondent  therefore 
does  not  get  out  of  the  dilemma  by  alter- 
ing the  admeasurements,  any  more  than 
he  does  by  contending  that  there  must 
be  some  ambiguity  in  the  meaning  of  the 
word,  loss  of  power,  so  as  to  make  these 
experiments  square  with  his  favorite 
doctrine ;  I  little  thought  this  latter  mode 
would  be  adopted,  and  that  refuge  would 
be  taken  under  the  more  plausible  word, 
friction,  or  that  it  would  be  said,  mathe- 
maticians had  all  along  i.i  the  discussion 
made  a  special  exception  to  this  trouble- 
some element;  but  I  am  glad  to  6nd  that 
although  I  was  not  fortunate  enough  to 
make  other  parts  of  my  paper  clear  to 
your  correspondent,  I  was  very  successful 
m  doing  so  in  that  particular.  The  want 
of  parallelbm  in  the  lines  was  almost  an 
objectionable  matter,  but  he  forgets  that 
spch  objection  was  as  much  in  his  favour 
as  mine,  as  all  the  lines  were  in  the  same 
position  drawing  the  28  lbs.  as  they  were 
when  drawing  the  37.  I  purposed  when 
I  commenced  this  paper  to  make  it  some- 


what more  interesting  than  in  replying 
to  such  objections  as  -have  been  made  to 
my  experiments,  by  proving  mechanically 
extra  loss  of  power  in  the  crank  than 
what  I  have  already  done,  but  I  must 
postpone  this  to  another  day  as  I  have 
already  extended  this  article  to  too  great 
a  length. 

I  am.  Sir,  &c., 

M. 


mccribick's  improved  percussion 

GUN-LOCK. 

The  established  superiority  of  per- 
cussion locks  for  the  rapid  and  certain 
discharge  of  fire-arms,  having  led  to 
their  adoption  by  some  portion  of  the 
British  and  Continental  armies,  much 
attention  has  been  given  to  this  con- 
trivance with  a  view  to  its  being  rendered 
more  perfect  against  some  of  the  con- 
tingencies  to  which  it  has  been  liable. 
While  foreigners  are  vaunting  the 
merit  of  sundry  imorovements  in  per- 
cussion locks,  and  tne  Russian  musket 
is  bv  some  held  to  be  the  neplus  ultra  of 
modem  improvements  in  this  line,  we 
are  induced  to  publi(»h  the  following  de- 
scription of  an  iDgenious  percussion  lock 
which  was  invented  by  Mr.  McCririck 
in  1827,  and  was  submitted,  together 
with  the  Archimedean  Screw  Propeller, 
to  the  miscalled  Societv  for  the  encourage- 
ment of  Arts,  &c.,  in  tne  year  1830,  who 
pronounced  both  inventions  to  be  '*  not 
entitled  to  their  reward!" 

By  reference  to  the  Society's  Trans- 
actions for  that  period,  our  readers  will 
be  enabled  io  form  some  idea  of  the 
Society's  discrimination,  and  of  their  ca- 
pacity to  appreciate  real  merit.  The 
practical  anu  comparatively  successfulap- 
plication  of  the  Screw  Propeller  is  now  a 
matter  of  notorietv,  and  this  contrivance 
was  not  submitted  to  the  Society  of  Arts 
until  Mr.  McCririck  had  by  numerous 
and  long-continued  experiments  fully 
established  its  probable  usefulness.  His 
other  invention,  the  Percussion  Lock 
seems  calculated  to  range  with  the  best 
contrivances  of  the  present  day. 

The  following  explanation  is  extracted 
from  Mr.  McCririck's  communication  to 
the  Society  of  Arts,  dated  '*  Irvine,  De« 
cember  10, 1830." 

"Deicription  of  the  improved  Gun  Lock, 

"  The  gun  lock,  the  drawing  of  which  you 
have  now  in  your  possession,  was  the  result 
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of  A  fuggestion  made  to  me  by  a  gentleman 
fom  North  America,  who  explained  to  me 
the  ffreat  necessity  there  was  for  such  a  thing 
in  that  country,  at  the  same  time  advising 
me  to  turn  my  attention  to  the  subject,  and 
try,  if  possible,  to  invent  something  to  an- 
swer the  purpose,  to  preserve  the  lock  from 
wet  on  their  shooting  excursions  through  the 
woods,  to  which  the  present  plan  of  gun  lock 
was  very  liable.  In  this,  as  may  appear  to 
your  Honourable  Society  I  have  so  far  suc- 
ceeded, one  of  which  guns  I  finished  and 
sold  to  the  gentleman,  and  with  which  he 
was  highly  pleased. 

"  The  advantages  of  this  gun  over  the 
common  copper  cap  gun  are,  that  no  falling 
water  can  possibly  effect  the  lock  or  cap 
while  the  gun  is  carried  in  any  ordinary  po- 
sition. 

'<  That  the  face  and  eyes  are  perfectly  talc 
from  any  danger  by  the  cap  flying. 

**  That  this  gun  must  fire  quickly  and  be 
less  liable  to  snap  than  the  common  gun, 
there  being  no  winding  in  the  passage  be- 
twixt the  ci^ps  and  chamber  of  the  breech. 

"  That  this  lock  can  be  applied  to  the 
pommon  breeched  gun  with  greater  propriety 
and  safety  than  any  plan  hitherto  invented, 
as  the  shoulder  of  the  nipple  rests  entirely 
upon  the  solid  bottom  of  the  flash  guard, 
and  prevents  the  screwing  for  the  nipple  and 
barrel  from  being  injured  by  the  stroke  of 
the  cook. 

"  Likewise  the  novelty,  simplicity,  and 
durability  of  the  gun,  the  old  lock  being  en- 
tirely laid  aside,  leaving  nothing  but  the  ap- 
pearance of  the  common  guard. 

*'  When  using  this  gun  charge  the  barrel 
in  the  ordinary  way,  then  putting  on  the  cap 
Yifi  the  gun  to  that  position,  in  military  term 
called  present,  only  be  sure  to  keep  the  sid? 
of  the  gun  to  the  breast,  place  the  fore  finger 
of  the  left  hand  upon  the  horn  of  the  cock, 
resting  the  thumb  upon  the  joint,  lift  the  cock 
until  the  trigger  catch,  then  put  on  the  cap 
and  let  the  cock  softly  down  upon  it  again. 

"  When  going  to  fire  lift  the  gun  and  bend 
the  cock  in  the  same  manner  as  directed 
above  for  putting  on  tbe  cap,  shiftiog  the 
hand  at  the  same  time  to  the  general  position 
for  firing. 

"  I  humbly  beg  leave  farther  to  observe, 
that  from  the  simplicity  of  this  lock,  and  its 
easy  application  to  the  common  breeched 
gun  it  might  be  applied  to  the  common 
musket  with  advantage,  as  the  mode  of 
using  it  falls  much  into  the  military  form." 

Description  of  the  Engraving. 
fl,  the  bore  rf  the  gun  ;  ft,  the  stock  or 
butt;  c,  chamber  in  the  breech;  d,  nip- 
jjle;  e,  comiuunicalicin  with  chamber  of 
gun ;  /,  false  breech ;  g^  a  nail  which 
passes  through  the  stock  and  joins  tho 
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lock-plate  and  false  breech  together ;  h, 
the  cock  in  fired  position;  »,  trigger;  it, 
spring  which  keeps  the  trigger  in  posi- 
tion when  on  cock ;  i,  main  spring ;  m, 
bridle  connecting  main  spring  with  cock. 
The  cock  is  raised  until  the  main  spring 
slips  into  the  check  shown  in  the  trigger 
and  is  let  go  by  overcoming  the  resist- 
ance of  the  spring  at  the  back  of  the 
trigger,  &c. 


MR,  ADCOCK'S  PATENT  SPRAY  PUMP. 
EAbridgred  from  a  Beport  in  the  Liverpool  Courier 

of  a  oommunication  made  by  Mr.  Adcock  to  the 

Liverpool  Polytechnic  Socie^.J 

CConcluded/rom  pag«  ATI.J 

"  I  then  proceeded  to  invettigate  the 
greatest  descending  velocities  of  drops  of 
rain,  and  I  found  that,  under  ordinary  cir- 
cumstances, they  were  from  8  to  12  feet  in  a 
second;  from  which  time,  the  remaining 
portion  of  the  reasoning  was  clear  and  de- 
cisive ;  namely,  if  water  in  globules,  of  a 
certain  size  and  weight,  like  drops  of  rain, 
cannot,  under  ordinary  circumstances,  and 
in  consequence  of  the  resistance  which  they 
met  with  in  the  air,  descend  witli  a  greater 
speed  than  12  feet  in  a  second,  then,  it  is 
certain  that  if  these  drops  were  in  a  quiescent 
state,  and  a  current  of  air  were  made  to  move 
upwards,  at  a  greater  speed  than  12  feet  in  a 
second,  these  drops  would  flow  upwards  in- 
stead of  downwards,  and  thai  toot  whatever 
the  height.  Hence,  the  invention  was  per- 
fected. I  had  only  to  try  the  experiment  in 
secret  It  far  surpassed  all  that  I  had  ex- 
pected from  it,  and  I  forthwith  secured  the 
patents.  But  other  effects  have  resulted  in 
practice,  which  I  never  calculated  upon  nor 
expected.  I  have  had  an  apparatus  made, 
on  the  patent  principle,  to  raise,  agreeably 
to  an  order  which  I  had  received,  40  gallons 
of  water  in  a  minute,  42  feet  in  height  It 
was  erected  at  the  works  of  Messrs.  Milne, 
Travis,  and  Milne,  at  Shaw,  near  Manches- 
ter. The  fan,  which  gave  motion  to  the  air, 
was  only  3  feet  diameter,  and  1  foot  wide, 
and  it  made  about  900  revolutions  in  a  mi- 
nute. Instead  of  raising  40  gallons  42  feet 
in  height,  it  raised  at  the  rate  of  130  gal- 
lons of  water  in  a  minute,  120  feet  in  height 

This  effect,  so  much  greater  than  it  ought 
to  have  been  for  the  power  expended,  caused 
me,  for  some  time,  much  anxiety  of  mind. 
It  seems  to  have  arisen  from  a  law  of  nature 
which  is  but  little  known  or  understood  by 
practical  men.  I  cannot,  however,  enter 
upon  details  here.  It  is  sufficient  for  roe  to 
state  in  this  place,  that  the  natural  tendency 
of  the  current  of  air  upwards,  from  the  fan 
at  Shaw  was  116  feet  in  a  second;  a  speed, 
I  believe,  hitherto  never  obtained,  or  con- 
ceived to  be  possible,  in  the  raising  of 
weights." 


Mr.  Adcoek  then  contiiiued-^ 

''  By  the  present  mode  of  raising  W|kter 
from  mines  and  other  deep  places,  by  pumps 
and  pump- rods,  and  other  mechanical  con- 
trivances, the  water  is  raised  through  a  seriea 
of  pipes,  in  a  compact  or  solid  state ;  in  other 
words,  if  the  depth  through  which  the  water 
must  be  raised,  by  one  pump  or  one  lift,  be 
100  feet,  then  the  pipes,  extending  to  that 
depth,  will  be  full  of  water,  and  the  whole 
column  of  water  in  those  pipes  will  be  lifted 
at  one  and  the  same  time. 

"  A  column  of  water  100  feet  deep,  presses 
with  a  force  of  about  46  pounds  on  each 
square  inch  of  its  base. 

"  Hence,  if  the  diameter  of  the  pump- 
bucket,  or  plunger,  be  12  inches,  and  it« 
area,  as  a  consequence,  113  inches,  the 
weight  of  water  to  be  lifted,  at  each  stroke, 
will  be  about  5,0S5  pounds. 

"  In  a  deep  mine,  therefore,  containing  10 
such  columns  or  lifts  of  water,  below  one 
another,  and  acted  on  at  the  same  time,  by 
the  same  pump-rod,  extending  down  the 
shaft  or  pit  of  the  mine,  the  weight  of  water 
to  be  raised  will  be  very  great,  being  not  less 
than  50,850  pounds,  or  about  23  tons. 

"  Hence,  to  lift  such  weight  of  water,  an4 
to  overcome  the  friction  of  the  water  in  the 
pipes,  together  with  the  vis  inertia  to  put 
such  columns  of  water  in  motion,  and  to 
support  its  own  weight,  the  pump-rod  must 
be  made  of  great  strength ;  and  the  steam- 
engine,  water-wheel,  or  other  prime  power, 
by  which  the  effect  must  be  produced,  must 
be  of  large  size  and  great  power. 

"By  consequence  of  that  vis  inertia,  the 
friction,  and  the  great  weight  to  be  put  in 
motion — and  when  steam-engines  are  em- 
ployed, the  alternate  action  or  reciprocation 
of  the  great  lever  or  beam  of  the  engine — the 
number  of  feet  of  effective  strokes,  made,  per 
minute,  is  comparatively  small,  being  gene- 
rally in  deep  mines,  from  about  50  to  80  leet. 
To  explain  this  more  fully,  the  whole  mass 
of  water  in  the  ten  columns,  having  to 
be  raised  at  one  and  the  same  time,  and 
therefore  being  equal  in  weight  to  one  co- 
lumn of  water  of  the  same  diameter  ai^d 
1,000  feet  in  depth,  may  be  considered  as 
being  lifted  in  the  mass,  through  a  distance 
of  50,  or  from  that  to  80  feet  in  a  minute. 
Whereas,  by  my  *  Improvements  in  raising 
water  from  mines  and  other  deep  places,  or 
from  a  lower  level  to  a  higher,  which  improve^ 
ments  are  applicable  to  the  raising  qf  liquiils 
generally f  and  to  other  purposes.*  I  do  not 
raise  water  or  other  liquids  in  the  mass,  nor 
do  I  find  it  necessary  to  exert  a  pressure,  at 
one  and  the  same  time,  of  45  pounds 
on  each  square  inch,  when  the  height  to 
which  tlie  water  must  be  raised  is  100 feet; 
nor  do  I  raise  water  by  pumps  and  pump- 
rods  ;  but  in  the  manner  now  to  be  described. 
"  That  is  to  say,  by  the  aid  of  a  steam- 
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engine,  water- wlieel  or  other  prime  moTer,  1 
give  motion  to  a  fan,  or  fanner,  (such  as  is 
used  very  commonly  by  foundry-men,  en- 
gineers, milUwrights,  and  others,-  to  force  a 
current  of  air  into  cupolas  and  other  kinds 
of  furnaces,)  or  to  the  piston  of  a  blowing 
cylinder,  (such  as  is  used  by  iron-masters 
and  makers  of  iron,  to  force  a  current  of  air 
into  blast  furnaces,  for  the  reduction  of  ores,) 
and,  by  aid  of  such  fan  or  fanner,  or  blowing 
cylinder,  I  condense  atmospheric  air,  that  it 
may,  when  liberated  from  its  confinement, 
have  a  tendency  to  escape  into  the  atmos- 
phere, with  a  ▼clocity  due  to  its  pressure. 

**  When  atmospheric  air  is  condensed  to  a 
quarter  of  a  pound  pressure  per  square  inch 
beyond  the  atmospheric  pressure,  and  is  li- 
berated from  its  confinement,  it  moves,  or 
has  a  tendency  so  to  do,  at  the  rate  of  178 
feet  in  each  second  of  time ;  at  half  a  pound 
pressure  per  square  inch,  the  speed  due  to 
the  pressure,  is  245  feet  per  second;  at  three- 
quarters  of  a  pound  pressure,  296  feet ;  at 
one  pound,  840  feet;  at  a  pound,  and  a 
quarter,  S7S  feet;  at  a  pound  and  a  half, 
410  feet;  at  a  pound  and  three-quarters,  43d 
feet;  at  two  pounds.  467  feet;  at  three 
pounds,  565  feet;  at  four  pounds,  624  feet ; 
and  at  other  pressures,  with  other  velocities 
or  rates  of  speed,  as  may  be  known  by  re- 
ference to,  or  consulting  the  Treatises  that 
have  been  published  on  the  science  of  Pneu- 
matics. 

"  Now,  instead  of  raising  water  in  the 
mass,  as  herein-before  described,  by  pumps 
and  pump-rods,  and  such  like  contrivances, 
I  avail  myself  of  the  mechanical  effects  that 
may  be  obtained  from  the  velocities  of  the 
air,  as  due  to  the  pressures  herein-before 
made  known,  or  any  other  pressures  that 
circumstances  connected  with  mines,  in  dif- 
ferent localities,  may  prove  to  be  desirable. 

''  I  cause  the  water  that  must  be  raised 
from  the  mine,  or  from  a  lower  level  to  a 
higher,  to  be  dispersed  and  carried  up  in 
drops,  like  drops  of  rain ;  but  the  velocity 
of  those  drops,  upwards,  in  consequence  of 
the  velocity  of  the  air,  is  far  greater  than  the 
descending  velocities  of  rain. 

"  For  drops  of  rain,  when  not  receiving  an 
impulse  from  winds,  can  only  descend  through 
the  atmosphere  with  a  speed  of  about  8  feet 
in  a  second,  when  the  diameter  of  each  sphere 
or  drop  of  rain  is  the  hundredth  part  of  an  inch. 
When  the  dia^ieter  of  the  drop  is  the  six- 
teenth part  of  an  inch,  the  greatest  descend- 
ing velocity  through  the  atmosphere  is  about 
17  feet  in  a  second  ;  and  the  velocities  in  a 
second,  through  the  atmosphere,  for  drops 
of  rain  of  other  diameters,  may  be  thus 
stated :  for  drops  of  rain  an  eighth  of  an  inch 
diameter,  24  feet ;  for  drops  three- sixteenths 
of  an  inch  diameter,  80  feet;  and  for  drops  a 
quarter  of  an  inch  diameter,  34  feet  per  second. 
Whereas,  the  velocity  of  the  air,  when  al- 


lowed to  escape  from  a  pipe  upwards  at  one 
pound  pressure  per  square  inch  beyond  the 
atmosphere,  and  without  making  any  de- 
ductions for  the  friction  against  the  sides  of 
the  pipes,  is  about  340  feet  in  a  second.  But 
it  should  be  stated  that,  when  the  air  is  com- 
mingled with  the  water  that  mu^t  be  carried 
up  bv  it  from  a  mine,  or  from  a  lower  level 
to  a  higher,  its  motion,  to  a  certain  extent,  is 
retarded.  The  velocity  of  the  drops  of  water 
upwards,  however,  by  this  mode,  or  by  these 
modes  of  raising  water  from  mines  and  other 
deep  places,  is  far  greater  than  the  velocities 
at  which  rain  usually  descends,  aa  herein- 
before has  been  described." 

We  cannot  pursue  Mr.  Adcock's  pamphlet 
any  further.  All  that  we  can  now  state  is, 
that  Mr.  Adcocjc's  invention  has  been  put 
down,  practically,  at  the  Pemberton  Pit, 
Wigan,  which  is  under  the  management  of 
Mr.  Robert  Daglish.  The  pit  is  100  yards 
deep,  and  Mr.  Adcock  proposes  to  bring  up 
from  that  depth  from  240  to  800  gallons  per 
minute;  and,  from  a  preliminary  trial  al- 
ready made,  there  appears  to  be  no  doubt  as 
to  the  success  of  the  invention. 


ROTARY  ENGINES — THEORY  AND  PRACTICE. 

Sir, — In  the  letter  which  you  did  me  the 
honour  to  insert  in  your  929th  number,  the 
change  of  a  word  will  render  the  meaning  of 
one  sentence  more  plain.  At  page  405,  Une 
5  from  the  top,  for  "  inner  circumference  of 
the  last,"  read,  •*  inner  circumference  of 
the  case." 

Craig's  rotary  engines,  I  am  informed, 
still  continue  to  "  progress"  in  public  esti- 
mation, and  several  have  been  erected  sub- 
sequently to  tlie  date  of  your  notice  of  it 
Measures  are  now  taking  to  ascertain,  upon 
tlie  Great  Western  Railway,  its  applicability 
to  locomotives.  Can  you,  or  any  of  your 
correspondents  give  any  information  respect- 
ing Messrs.  Corde  and  Locke's  engine.  Has 
it  yet  been  tried  upon  a  large  scale?  and 
with  what  success  ? 

I  remain.  Sir,  yours  respectfully, 

o.y. 

Hammersmith,  May  31, 1811. 


ABSTRACTS  OF  SPECIFICATIONS  OF  ENGLISH 
PATENTS    RECENTLY   ENROLLED. 

•♦•  Patentees  wishing  for  more  full  afr- 
stracts  of  their  Specifications  than  the  pre- 
snti  regulations  ff  the  Registration  O^ea 
will  admit  nf  our  giving,  are  requested  to 
favour  us  with  the  loan  of  their  Specifications 
for  the  purpose. 

John  Hauoiiton,  M.A.,  of  Liverpool, 
Clekk,  for  improvements  in  the  means  em- 
ployed for  preventing  railway  accidents'  rr- 
sultivg  from  one  train  overtaking  another 
Enrolment  Office,  May  24, 1841. 

A  number  of  clocks  are  placed  at  inter- 
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Tils  of  two  miles  on  both  sides  of  the  nil- 
way,  throughout  the  Hue ;  they  are  mounted 
on  hollow  iron  posts,  and  their  faces  are 
inclined  to  the  line  in  order  to  favour  their 
being  seen  by  the  drivers  of  approaching 
trains.  At  each  of  the  clock  stations  a  bar 
is  laid  along  just  within  the  rails,  which  is 
connected  by  cranks  and  levers  with  the 
clock  motion.  On  a  train  approaching  one 
of  the  clocks,  the  flanges  of  Uie  wheels  press 
down  this  bar,  which  disconnects  the  hands 
of  the  clock  from  the  wheel  work,  and  the 
hands  being  acted  upon  by  weights  assume 
a  vertical  position  and  point  to  12  o'clock. 
When  the  train  releases  the  bar,  the  hands 
are  reconnected  with  the  works  and  the 
hands  move  round  the  dial  in  the  ordinaiy 
way.  By  this  means  the  driver  of  the  suc- 
ceeding train  sees  how  long  it  is  since  a 
train  preceded  him,  by  noticing  how  much 
it  is  past  12  o'clock,  and  is  thereby  enabled 
to  judge  of  its  probable  distance  or  proxi- 
mity. The  passage  of  his  own  train  then 
restores  the  hands  again  to  the  original 
starting  point  of  12  o'clock,  in  order  to  com- 
municate similar  information  to  the  next 
arriving  train.^  At  intervals  of  a  (quarter  of 
a  mile  beyond  each  clock  a  reservoir  of  con- 
densed air  is  placed,  furnished  with  a  valve 
connected  with  a  similar  bar  to  the  fore- 
going; on  a  train  depressing  this  bar  the 
valve  is  opened  and  the  condensed  air  passes 
into  two  pipes  branching  off  to  the  two 
nearest  clocks — one  behind,  the  other  in 
advance  of  the  train;  the  air  from  these 
pipes  enters  two  cylinders  and  forces  up 
pistons,  one  of  which  covers  the  lower  part 
of  the  face  of  the  nearest  clock  with  a  round 
black  disc,  the  other  obscuring  the  farthest 
(lock  with  a  square  disc.  The  air  pipe  is  con- 
tinued a  quarter  of  a  mile  beyond  the  farth- 
est clock,  where  the  approach  of  the  train 
opens  another  valve  which  allows  the  air  to 
escape  and  the  discs  to  fall.  Thus  if  a  dri- 
ver finds  no  discs  before  the  dial  face,  he 
knows  that  the  line  is  clear  for  at  least  2| 
miles ;  but  if  he  sees  a  round  black  disc  on 
the  lower  part  of  the  dial  face  he  knows 
the  train  has  passed  a  quarter  of  a  mile 
ahead  of  him,  but  has  not  yet  reached  the 
escape  valve  2|  miles  in  advance,  and  so  on. 

In  order  to  register  the  times  of  passing 
trains,  a  cylinder  is  placed  in  each  clock 
case,  carrying  a  paper  divided  into  twelve 
parts  by  lines  parallel  with  its  axis ;  this 
cylinder  is  moved  round  by  the  clock  once 
in  12  hours,  at  the  same  time  moving  hori- 
zontally by  a  screw  thread  on  its  axis.  The  12 
parts  which  represent  hours,  are  subdivided 
into  half-hours,  quarters,  and  minutes. 
Every  time  a  train  passes,  and  the  clock 
hands  are  acted  upon,  a  pointed  instrument 
makes  an  indent  in  the  paper  cylinder  which 
shows  the  time  at  wliich  such  trun  passed. 

The  cUdm  is,  1.  To  tbo  mod«  of  employ- 


ing a  time-keeper,  suitably  aoted  on  by  each 
passmg  train,  to  indicate  the  length  of  time 
which  has  expired  between  the  passing  of  one 
train  and  the  comins  up  of  another :  also, 
combined  therewith,  tiie  using  of  apparatus 
to  indicate  whether  the  preceding  train  has 
passed  certain  distant  pomts;  and  further,  the 
combining  therewith,  apparatus  to  register 
the  time  of  each  train  passing. 

2.  To  the  mode  of  working  discs,  or  other 
similar  instruments,  as  signals  or  indicators 
on  railways,  by  condensed  air,  as  above  de- 
scribed. 

8.  To  the  mode  of  registering  the  times  of 
passing  trains  on  railways,  whether  in  com- 
bination with  time-keepers  used  for  the  pur- 
poses above  described,  or  otherwise. 

Henry  Walker  Wood,  of  Chester- 
square,  Gentleman, /or  an  improvement  in 
producing  an  uneven  surface  in  wood  and  other 
eubttances.     Petty  Bag  Ofiice,  May  25,  1841. 

A  die  or  mould  of  the  design  is  framed  in 
metal,  which,  being  made  red-hot  is  pressed 
down  upon  the  wood  or  other  substance,  by 
which  means  the  required  portions  will  be 
burnt  away,  leaving  tnose  which  are  to  form 
the  pattern.  On  being  removed  from  the 
press,  the  article  is  thrown  into  water,  and 
the  burnt  parts  removed  by  brushing  or 
scraping. 

The  claim  is  to  the  new  combination  of 
means,  or  mode  of  producing  an  uneven  sur- ' 
face,  object,  or  figure,  upon  wood  or  other 
combustible  substance,  by  repeated  contact 
with  hot  moulds  or  dies,  operating  against 
the  wood  or  other  combustible  substance,  in 
the  manner  described. 

Junius  Smith,  op  Fen-court,  Fen- 
church-street,  Gentleman,  for  certain 
improvemente  in/umacet*  Enrolment  Office, 
May  25,  1841. 

These  improvements  consist  in  supplying 
heated  air  to  furnaces  by  a  peculiarly  formed 
revolving  fan  or  blower,  mounted  in  a  double 
box  or  case,  and  made  with  arms  carrying  va- 
riously formed  fans.  The  blower  draws  in  the 
air  at  its  centre  and  forces  it  into  a  closed  ash- 
pit, where  the  air  becomes  heated  by  mixing 
with  the  unconsumed  combustible  gases, 
which  are  not  permitted  to  escape  up  tlie 
chimney  in  the  ordinary  way,  but  are  retain- 
ed in  a  receptacle  between  the  usual  point  of 
exit  and  the  top  or  back  of  the  blower,  by 
which  they  are  received  and  returned  into 
the  closed  ash-pit  as  before  stated.  The 
combustion  of  the  fuel  and  returned  gases  is 
supported  by  the  fresh  air  taken  in  at  the 
centre  of  the  blowers.  The  incombustible 
gas  descends  by  its  gravity  into  a  receptacle 
in  the  outer  biox,  beneath  the  blower,  from 
whence  it  is  forced  through  a  bed  of  sand  or 
gravel  into  a  chamber  below,  from  which  it 
escapes  by  a  pipe. 

Thomas  Barratt,  of  Somerset,  Pafer 
Manvfacturee,  for  Unprooementt  in  tk4 
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manufacture  df  paper.  Enrolment  Office, 
May  25,  1841. 

These  Improvements  are  twofold,  consist- 
ing in  the  first  place  in  the  application  of 
currents  of  air  to  assist  the  operation  of  the 
steam  dr>  ing  cylinders.  Above  and  below 
the  ordinary  steam  cvlinders,  a  pipe  is  placed 
having  &  row  of  perforations,  through  which 
a  stream  of  air  rushes,  passing  over  the  sur- 
face of  the  paper  as  it  winds  round  the  steam 
cylinders  in  the  state  of  engine- size,  or 
water-leaf. 

Secondly,  The  sheet  of  paper  after  leaving 
the  sizing  apparatus  passes  over  an  open 
reel,  having  within  it  a  revolving  fan,  which 
fans  and  dries  the  paper  as  it  passes  round 
the  reel;  the  paper  afterwards  passes  over 
the  drying  cylindiers,  and  through  the  glazing 
rollers,  being  subjected  to  the  stream  of  air 
as  before  described. 

The  claim  is  1,  To  the  mode  of  drying 
paper,  by  applying  streams  of  air  to  the  sur- 
fkces  as  the  paper  is  being  dried  by  steam 
cylinders,  whether  in  the  state  of  engine- 
mze,  or  water-leaf,  or  after  sizing. 

2,  To  the  application  of  currents  of  air  to 
the  surface  of  the  paper  after  sizing,  in  order 
to  cool  the  size,  as  the  paper  passes  to  the 
steam  drying  cylinders. 

Robert  Roberts,  of  Bradford,  Lan- 
cashire, Blacksmith,  for  a  new  method  or 
process  of  case-hardenhg  iron.  Petty  Bag 
Office,  May  25,  1841. 

This  method  consists  in  heating  the  iron 
and  plunging  it  into  cast  iron  in  a  state  of 
fVision  and  turning  it  about,  when  it  will  be- 
come cased  to  any  required  thickness  from 
lly  to  }  an  inch,  when  it  is  to  be  plunged  into 
cold  water,  and  will  then  be  found  to  be  ef- 
fectually case  hardened. 

The  claim  is  to  the  method  or  process  of 
case-hardening  iron,  by  coating,  covering,  or 
combining  wrought  iron  with  cast  iron. 

Henry  Charles  Daubeny,  Esq.,  Bou- 
logne-sur-mer,  France, /or  a  certain  in- 
vention  or  improvement  in  the  making  and 
forming  of  paddle-wheels  t  for  the  use  of  vessels 
propelled  in  the  water  by  steam  or  other  power ^ 
and  applicable  to  propel  vessels  and  mills. 
Enrolment  Office,  May  25,  1841. 

The  floats  are  mounted  on  spindles  or 
axes,  one  end  of  which  work  in  a  box  or 
centre,  the  others  in  the  circumference  of  the 
paddle-wheel.  Near  the  ends  of  the  spindles 
which  work  in  the  box,  there  are  short  levers 
which  work  against  a  traverse,  so  as  to  ex- 
pose their  broad  surface  to  the  water,  while 
they  enter  and  quit  it  edgeways.  By  this 
feathering  operation,  all  the  inconveniences 
arising  from  back  water  are  obviated. 

In  order  to  relieve  the  paddles  from  the 
effects  of  heavy  seas,  they  are  provided  with 
an  escapement  consisting  of  two  or  more 
cogs  let  into  the  box  of  the  wheel,  and  tra- 
rersiog  round  with  It  in  a  groove  provld^^ 


for  that  purpose  in  the  flanch  or  carrier,  fixed 
on  the  end  of  the  main  shaft ;  in  this  groove 
there  are  bridges  which  cause  the  cogs  in 
passing  them  to  throw  up  their  front  ends, 
and  thus  present  their  hind  ends  opposite  to 
abutments  formed  in  the  face  of  the  carrier, 
which,  coming  in  contact  with  the  hinder 
ends  of  the  cogs  turn  the  paddle-wheel 
round.  In  the  event  of  this  wheel  being 
struck  by  a  heavy  sea,  the  blow  causes  it  to 
revolve  mster  than  the  carrier,  and  thereby 
relieves  it  from  the  injurious  effects  of  the 
concussion.  When  the  force  of  the  sea  is  ex- 
pended, the  abutments  again  come  in  contact 
with  the  cogs,  and  the  wheel  is  driven  round 
by  the  effects  of  the  engine. 

A  mode  of  placing  paddle-wheels  in  an 
inclined  position,  is  shown,  by  which  means 
external  projecting  paddle-boxes  are  dis- 
pensed with. 

Charles  Grellett,  of  Hatton  Gar- 
den, Merchant,  for  new  modes  of  treating 
potatoes,  in  order  to  their  being  converted  into 
various  articles  of  food ;  and  new  apparatus 
for  dryingf  applicable  to  that  and  other  pur- 
poses. (A  communication.)  Enrolment 
Office,  May  25,  1841. 

This  invention  consists  in  the  adaptation 
of  potatoes  to  the  making  of  bread,  biscuits, 
pastry,  &c. 

A  paste  of  potatoes  is  prepared  in  one  of 
the  four  following  ways : — 

The  skins  of  the  potatoes  being  removed 
by  a  suitably  constructed  grating  machine, 
the  potatoes  are  boiled  and  then  reduced  to  a 
paste.  The  potatoes  are  skinned,  boiled, 
dried,  and  reduced  to  the  state  of  flour.  The 
pulp  of  potatoes  deprived  of  the  feculent 
parts  is  made  into  a  moist  paste.  Or,  the 
potatoe  pulp  is  boiled,  dried,  and  reduced  to 
the  state  of  meal. 

The  apparatus  for  drying  consists  of  a 
chamber  into  which  hot  air  is  passed,  having 
been  previously  passed  over  lime,  to  abstract 
all  possible  moisture  ;  this  hot  dry  air  is  ad- 
mitted into  the  drying  chamber  by  sliding- 
valves,  and  when  charged  with  moisture  is 
drawn  off  by  a  revolving  fan. 

The  mill  for  grinding  the  preparation  of 
potatoes  consists  of  two  vertical  stones, 
whence  the  meal  or  flour  passes  to  a  bolting 
cloth,  through  which  the  finest  particles  fall, 
the  larger  being  raised  by  a  screw  and  re- 
ground.  The  fine  particles  pass  through 
hollow  metal  columns  into  a  suitable  vessel, 
from  which  they  are  moved  by  an  endless 
screw,  turning  in  a  double  cylinder,  into  a 
box.  This  double  cylinder  is  of  zinc,  the 
internal  space  being  filled  with  flannel  satu- 
rated continually  with  cold  water,  so  as  to 
cool  the  flour  in  its  passage.  From  this  box 
the  flour  is  raised,  by  cups  placed  on  an 
endless  band,  into  the  drying  chamber. 

James  Robinson,  of  the  Old  Jewry, 
Manufacturer,  for  a  sugar-cane  milt  of  a 
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new  cotisirueiion,  and  certain  improvements  ap- 
plicable  to  sugar-cane  mills  generally,  and 
certain  improvements  in  apparatus  for  making 
sugaf.    Enrolment  Office,  Jane  2,  1841. 

The  patentee  states,  that  it  is  only  custom- 
ary to  submit  the  sugar-canes  to  two  press- 
ures, L  e.,  to  two  pairs  of  rollers,  which  are 
insufficient  to  express  the  whole  of  the  juice. 
His  first  improvement,  therefore,  consists  in 
applying  three  pressures,  either  by  one  large 
roller  acting  against  thiee  smaller  ones,  or 
by  three  pairs  of  rollers.  His  second  im- 
provement consists  in  the  introduction  of  a 
pipe,  with  a  row  of  perforated  holes,  b  jtween 
one  set  of  the  rollers,  from  which  jets  of  hot 
water  or  of  steam  issae  against  the  canes,  and 
facilitate  the  expression  of  the  juice.  In 
order  to  feed  the  sugar-canes  to.  the  rollers, 
an  endless  band  is  employed,  running  on  two 
rollers,  one  of  which  is  furnished  with  a  crank, 
suitably  connected  with  the  throttle-valve  of 
the  steam-engine,  so  that  whenever  an  over- 
feeding of  the  rollers  takes  place,  or  if  the 
feeding  ceases,  the  steam  is  shut  off  and  the 
machinery  stopped. 

In  order  to  guard  still  further  agannst  the 
HI  ef!bet8  of  any  irregularity  in  the  working 
of  sugar  mills,  a  driving  wheel  is  constructed 
in  the  following  manner: — A  groove  is  turned 
in  the  periphery  of  the  wheel,  in  which  fric- 
tion brasses  are  introduced,  a  toothed  ring 
has  a  similar  groove  on  Its  interior  surface, 
into  which  the  friction  brasses  are  forced  by 
set  screws,  which  are  so  regulated  as  to  hold 
the  toothed  ring  to  its  work  so  long  as  it 
continues  uniform,  but  if  any  obstruction 
occurs,  the  friction  of  the  brasses  is  overcome 
and  the  wheel  slips  round  without  turning 
the  toothed  ring  on  its  circumference. 

In  lieu  of  casting  the  rollers  of  sugar  mills 
and  mounting  them  on  detached  axles,  the 
patentee  proposes  to  cast  the  rollers  and  axles 
m  one  piece,  leaving  them  hollow  for  the  re- 
ception of  steam.  In  order  to  supersede  the 
addition  of  leaden  or  other  separate  rims  to 
sugar  pans,  each  pan  has  a  portion  of  an  ele- 
vated rim  cast  with  it,  the  parts  between  each 
pan  being  rather  lower  than  the  sides;  so  that 
when  the  series  are  put  together  the  boiling 
over  of  one  pan  will  be  caught  by  the  next, 
&o.  A  mode  of  setting  flat  sugar  pans  is 
shown :  one  part  of  each  of  which  is  protected 
from  the  effects  of  the  fire  by  a  shield  of 
bricks,  and  is  therefore  in  a  quiescent  state, 
and  serves  to  collect  the  whole  of  the  soum 
from  the  boiling  mass. 

Finally,  to  avoid  the  injurious  effects  of 
iron  sur&ces  on  sufrar,  the  patentee  proposes 
to  make  sugar  pans  of  tinned  iron  plate,  or  to 
make  them  of  cast  iron,  and  afterwards  to 
tin  them. 

The  claim  is — 1,  To  the  mode  of  con- 
structing sugar-cane  milh,  whereby,  the 
sugar- cane  in  passing  shall  be  pressed  at 
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least  fhree  times,  snd  tlie  toUen  fied  #Hb 
malleable  iron  straps. 

2,  To  the  Application  of  hot-water  or 
steam  to  sugar-canes  as  they  are  passiiigf 
through  sugar-cane  mills. 

8,  To  the  means  of  feeding  sugar-eanei 
into  sugar  miUs  of  any  construction. 

4,  To  the  mode  of  constructing  the  driving 
wheels  of  sugar-cane  mills. 

5,  To  the  mode  of  casting  rollers  of  sng4f- 
caue  mills  with  neeks  or  axes  as  described. 

6,  To  the  mode  of  forming  a  rim  round  a 
set  or  series  of  sugar-pans,  by  casting  part  of 
such  rim  on  each  pan  as  described. 

7,  To  the  mode  of  setting  sugar-pans  witlil 
flat  bottoms. 

8,  To  the  application  of  faron  pans  tinned, 
or  coated  with*^  tin,  or  alloys  thereof. 

Hbnrt  Bridob  Cowbll,  or  LolrBft* 
STREET,  Islington,  Ironmonobr, /or  ls»- 
provements  in  taps  to  he  used  for  or  in  the 
manner  of  stop-cocks,  for  the  purpose  ef  draw' 
ing  off  and  stopping  thejtow  offliuds.  RoHt 
Chapel  Office,  June  2,  1841. 

This  tap  consists  of  a  horizontal  tul>e  o^ 
passage  terminating  in  a  head,  wrthin  i^hfcK 
the  passage  turns  downward,  and  Is  closed 
by  a  moveable  valve  or  stopper  raised  or 
lowered  by  means  of  a  screw  handle ;  tiia 
stopper  is  suspended  at  the  lower  end  of 
two  upright  connecting  links,  one  on  each 
side  of  the  spout ;  which  links  pass  dowik 
through  two  holes  in  the  metal  head  of 
the  tap.  The  upp6f  ends  of  these  liiikt 
are  attached  to  a  collar  fitted  round  tbe  neck 
of  a  screw,  so  that  the  screw  will  turti  freely 
in  the  collar,  lifting  o*  depressing  if  accord- 
ing to  the  direction  in  which  it  is  turned. 
The  screw  may  terminate  in  a  thumb  pieee, 
or  in  a  spindle  for  the  reception  6f  a  key 
forming  a  look  cock. 

This  form  of  tap  is  shewn  as  applied  to 
the  purposes  of  ball-cocks,  and  is  equipped 
with  Mr.  Baddely's  contrivance  fat  keeping 
the  cock  fully  open  till  the  cistern  is  filled, 
as  described  in  our  405th  number,  vol.  xv, 
page  162.  A  second  form  of  tap  is  riiown  in 
which  the  fluid  rises  up  an  annnlsir  passage 
in  the  head  of  the  cock  and  then  descending 
escapes  at  the  lower  orifioe;  the  annulaif 
passage  being  closed  by  a  valve  or  stoppeif 
pressed  down  upon  It  by  a  screw. 

The  claim  is,  1.  To  applying  the  screw,- 
by  force  whereof  the  stopper  is  to  be  closed,  oi^ 
drawn  into  its  place  in  the  manner  herein- . 
before  described,  whereby  the  said  screw  is 
situated  wholly  at  the  outside  of  the  pas- 
sage, by  which  the  fluid  is  to  flow  throngli  tbe 
cock  or  tap,  so  that  tbe  screw  (having  no 
communication  with  that  nassage>  cannot 
cause  any  leakage  of  the  fluid.  Also,  th« 
force  of  the  screw  is  transmitted  to  the  stop- 
per by  means  of  two  connecting  links  ex- 
tending ftova  opposite  sides  of  the  stopper 
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to  a  collar  fitted  on  the  neck  of  the  screw; 
and  the  action  of  the  screw  so  applied  and 
transmitted  closes  the  said  stopper,  by  mov- 
ing the  same  in  a  direction  contrary  to  the 
flow  of  the  fluid  through  the  tap  or  cock,  so  as 
to  bring  the  said  stopper  into  close  contact 
with  the  margin  around  an  orifice  of  the 
passage,  in  order  to  stop  that  passage,  with- 
out having  any  moving  part  within  that 
portion  of  the  passage  through  the  tap  or 
cock  to  which  the  fluid  can  have  access, 
before  it  arrives  at  the  said  orifice,  which  is 
so  closed.  Also  the  said  position  of  the  pas- 
sage through  the  body  and  head  of  the  cock 
or  tap  being  formed  of  one  piece  of  metal 
without  any  junction  to  which  the  fluid  can 
have  any  access,  before  it  arrives  at  the  said 
orifice  which  is  so  closed.  Also  the  stopper, 
having  a  movable  facing  piece  which  can  be 
renewed  when  required. 

And  secondly,  as  regards  the  tap  or  ball- 
cock,  in  applying  to  such  a  cock  a  second  ball, 
and  also  (in  connection  therewith)  a  click  or 
detent  to  catch  into  suitable  notches  in  such 
manner  as  to  prevent  the  passage  for  the 
fluid  through  the  cock  from  being  closed  (by 
a  gradual  action  of  the  ordinary  ball)  until 
the  cistern  is  quite  full,  and  then  the  said 
second  ball  operates  to  release  the  said  click 
or  detent,  in  order  to  allow  the  passage  to  be 
closed  all  at  once,  by  a  sudden  action  of  the 
ordinary  ball. 

Thirdly,  in  applying  (he  stopper  so  as  (by 
force  of  a  screw)  to  close  an  annular  orifice 
of  the  passage  through  the  tap  or  cock ;  the 
said  screw  operating  by  moving  the  stopper 
in  a  direction  contrary  to  the  flow  of  the  fluid 
through  the  said  annular  orifice,  so  as  to 
bring  the  said  stopper  into  close  contact  witli 
the  two  circular  margins  around  such  annu- 
lar orifice,  in  order  to  close  the  passage. 

Alexander  Horatio  Simpson,  of  New 
Palace  Yard,  Westminster,  Gentleman, 
/or  an  improved  maehine  or  apparatus  for 
working  pumps.  (A  communication.)  Enrol- 
ment Office,  June  7,  1841. 

The  apparatus  in  this  case  employed,  con- 
sists of  a  heavy  weight  afiixed  to  a  pendulum- 
rod,  on  which  it  can  be  ac^usted  by  sliding 
it  up  or  down ;  on  the  axis  of  the  pendulum 
is  a  cross-head,  from  which  connecting  rods 
descend  to  the  pump  levers.  The  motion  of 
the  vessel  causes  the  pendulum  in  its  efibrts 
to  sustain  its  perpendicularity  to  work  the 
pumps. 

In  another  arrangement,  the  weight  is  sus- 
pended nearer  to  the  axis,  the  rod  being  con- 
tinued upwards  and  furnished  with  vanes 
and  apparatus  for  changing  their  positions, 
80  that  the  alternate  action  of  the  wind  causes 
the  vibration  of  the  pendulous  weight,  pro- 
ducing the  required  action  in  the  pumps. 


The  claim  is,  to  the  improved  apparatus  or 
machinery  whereby  the  working  of  pumps  is 
caused  by  the  power  of  a  pendulum  preserv- 
ing its  perpendicular  position  in  one  case, 
while  the  vessel  to  which  it  is  attached  is  in 
motion,  seeking  to  regain  its  perpendicular 
position  ;  in  the  other,  when  acted  upon  by 
the  wind,  the  body  to  which  it  is  attached 
being  stationary. 

The  resuscitation  of  this  obsolete  contriv- 
ance cannot  possibly  be  of  any  advantage  ;  a 
staler  scheme  was  scarcely  ever  patented. 
'  Joseph  Haley,  of  Manchester,  Engi- 
neer,/or  an  improved  l\f ting  jack  for  rmsing 
or  removing  heavy  bodies,  which  is  also  appli- 
cable to  the  pricking  or  compiessing  o/  wood* 
or  other  substances.  Enrolment  Office,  June 
9, 1841. 

Within  the  stock  of  this  jack  there  is  a 
worm  wheel  or  nut  fitting  the  screw  and 
bearing  on  a  strong  iron  support ;  an  endless 
screw  or  worm  on  the  axis  of  the  handle 
takes  into  this  worm  wheel  and  causes  the 
projection  or  recession  of  the  screw.  Where 
less  power  and  a  quicker  motion  are  required, 
the  nut  cairies  a  set  of  bevilled  teeth,  which 
take  into  a  bevilled  pinion  on  the  handle 
shaft 

The  lower  part  of  the  screw  is  formed  into 
a  claw  or  foot,  which  projects  through  a  slot 
in  the  jack,  by  which  it  is  kept  parallel ;  so 
that  the  force  of  the  jack  may  be  applied 
either  at  the  top,  or  from  the  bottom  or  the 
screw. 

The  claim  is — 1,  To  the  general  construc- 
tion and  arrangement  of  parts  as  set  forth 
and  described. 

2,  To  the  forging  and  constructing  the 
claw  as  a  solid  part  of  the  screw,  and  guiding 
the  same  on  the  external  surface  of  the  jack, 
by  which  the  main  screw  is  kept  in  an  ac- 
curate perpendicular  position  when  in  action. 

8,  To  the  placing  an  internal  screw-wheel 
inside  of  the  stock,  by  which  it  is  kept  clean 
and  protected  from  injury. 

Thomas  Harris,  of  Shiffnal,  Salop, 
Veterinary  Surgeon,  for  an  improved 
horse  shoe.    Enrolment  Office,  June  9,  1841. 

This  is  an  expanding  horse  shoe ;  it  is  made 
in  three  pieces,  viz. :  the  toe  piece  and  two 
sides  connected  by  conical  rivets  forming 
a  joint,  which  admits  of  lateral  expansion  of 
the  sides,  within  proper  limits. 

Expanding  horse  shoes  have  been  made 
before,  but  they  have  been  jointed  in  the 
front  or  toe  piece ;  this  patentee  very  justly 
observes,  that  the  front  of  the  hoof  is  much 
thicker  and  stronger  than  the  sides  where 
expansion  alone  takes  place,  and  for  which 
he  has  made  due  provision  in  the  foregoing 
contrivance. 
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Bomv't  iMPEo^KD  a^^iqn'Bt* 


Amongst  the  numerous  improye- 
ments  that  have  heen  made  in  tne  ap- 
paratos  eodnecttd  with  the  manuAicture 
and  distribution  of  eas,  the  gas-meter 
holds  an  important  place.  It  is  now  just 
two-and-twenty  years  since  the  Society 
of  Arts  awarded  Mr.  Malam  their  Gold 
Isis  Medal  for  his  invention  of  the  first 
practical  gas-meter;  and  the  value  of 
fiis  invention  may  be  inferred  from  the 
fact,  that  ail  the  gas-meters  in  use  at 
the  present  day  are  precisely  the  same 
in  principle  and  nearly  similar  in  con- 
struction. 

Perhaps  the  principal  difficulty,  is  one 
which  seems  to  have  occupied  much 
attention,  namely,  the  maintenance  of 
the  correct  water  level ;  and  this  is  a 
matter  of  the  utmost  importance,  inas- 
much, as  upon  it,  the  accurate  perform- 
ance of  the  instrument  as  a  gas  measurer 
almost  entirely  depends. 

Among  the  specifications  of  patents 
enrolled  during  the  present  week,  there 
is  one  by  Mr.  Charles  Botten,  Gas- 
engineer  of  Farringdon-street,  "  for  a 
certain  improvement  in  gas-meters,"* 
in  which,  by  a  singularly  happy  con- 
trivance, the  preservation  of  the  water 
level  is  most  effectually  provided  for. 
The  view  which  the  patentee  takes  of 
this  subject,  and  the  nature  of  the  re- 
medy which  he  has  provided,  will  be 
understood  fully  from  the  following 
extract  from  his  specification : — 

''  Whereas  it  is  reqaisitu,  in  order  that 
gai-meters  shoald  register  correctly  the  qaan- 
titjr  of  gai  which  pastes  through  them,  that 
tht  water  in  them  shooid  be  maintained  at  a 
certain  flzed  level,  bat  that,  according  to  the 
mode  in  which  they  are  now  ordinarily  con- 
■tnicted,  the  height  of  the  water  line  is  con. 
stantly  liable  to  ▼ariation,  sometimes  from 
the  removal  or  imperfect  action  of  the  float, 
which  should  close  upon  the  gas  inlet  valve 
when  the  water  falls  below  its  proper  level, 
in  which  case  the  quantity  of  gas  registered 
fa  too  little ;  and  sometimes  from  the  intro* 
dnction  of  an  excess  of  water,  in  which  case 
the  quantity  of  gas  registered  is  greater  than 
that  which  actually  passes  through  r  in  pro- 
portion to  the  excess  of  water  introduced. 
The  present  iuTcntion  consist  in  constmct- 
ing  gas-meters  with  such  additions,  that  the 
water  may  always  be  kept  with  perfect  cer- 
tainty at  ite  proper  level ;  (loss  from  evapo- 
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ration  always  excepted,)  and  that  should  any 
excess  of  water  be  introduced,  such  exeeas 
will  overflow  into  a  waste  or  djschafga  ^tst 
provided  for  the  purpose,  withodt  aifceting  m 
the  least  the  said  level." 

Fig.  1  (see  front  page)  is  a  front  yiew 
of  a  gas-meter  with  part  of  the  front 
plate  removed,  in  order  to  show  the 
improvement,  and  fiff.  2,  is  a  cross  sec- 
tion of  the  same.  A  is  the  gas  inlet 
pipe,  and  B  the  outlet  pipe,  both  si- 
tuated as  usual  I  C,  is  a  pipe  for  the  in- 
troduction of  the  water ;  1),  is  a  close 
chamber,  soldered  tight,  and  having  no 
communication  with  the  rest  of  the 
meter,  except  through  the  small  orifice 
g  at  the  bottom  thereof.  The  water 
pipe  C  is  passed  a  short  way  down 
this  close  cnamber  D,  and  being  then 
curved  backwards,  opens  into  a  broad 
flat  passaffc  c  d,  behind,  which  leads  into 
the  intenor  of  the  meter.  Outside  of 
the  close  chamber  D,  and  within  the 
square  frame  vvvv,  there  is  a  vertical 
pipe  e,  which  is  open  at  top  and  termi- 
nates at  bottom  in  the  before-mentioned 
orifice  g.  The  height  of  this  pipe  e  is 
exactly  the  height  at  which  the  water 
should  stand  in  the  meter,  in  order  that 
it  may  register  correctly  the  quantity  of 
gas  which  passes  through  it.  Now  it 
will  be  at  once  perceived,  that  as  water 
is  supplied  throtifh  the  pipe  C,  it  will 
enter  the  body  of  the  meter  at  d,  whence 
it  will  pass  through  an  opening  in  the 
centre  of  the  meter  into  the  square 
frame,  and  will  rise  to  the  top  of  the 
pipe  «,  down  which  it  will  flow  and  enter 
the  close  chamber  D,  through  the  ori- 
fice g.  As  the  water  is  added,  it  will 
rise  within  D  to  the  top  of  the  waste 
pipe  A,  fixed  in  the  chamber  D,  which 
is  of  the  same  altitude  as  the  pipe  s^ 
and  also  open  at  top,  so  that  on  the 
least  excess  of  water  being  introducedf 
it  overflows  and  escapes  down  the  pipe  A. 

In  the  prefixed  engravings  the  pipe  k 
is  represented  as  being  closed  at  bottom 
by  a  screw  plug,  the  head  of  which  pro> 
jects  through  the  close  chamber  D  x  but 
the  apparatus  will  work  equally  well  if 
it  is  left  open. 

From  tnis  mode  of  construction  it 
follows,  that  when  the  water  level  has 
been  once  accurately  adjusted,  that  is, 
so  as  to  be  in  a  line  with  the  top  of 
the  pipes  «  and  A,  it  will  always  main- 
tain that  level  I  (loss  from  efaporatioa 
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excepted)  and  that|  supposing  the  bot- 
tom of  the  waste  pipe  A  to  be  closed  b^ 
a  screw  plug  as  represented,  or  that  it 
should  be  otherwise  stopped  up,  and 
that  a  greater  excess  of  water  should  be 
introduced  than  that  pipe  will  hold — 
tfy  openipg  the  screw  plug  at  any  time, 
toe  addition  of  the  surplus  water  will 
be  at  once  detected,  and  the  water  at  the 
^me  instant  restored  to  its  proper  level 
throughout  the  meter. 


THB  OBANI. 

Sir,— The  subject  of  the  crank  move- 
Hient  as  connected  with  a  supposed  loss 
of  power,  appears  to  me  to  lie  in  a 
natshell,  and  it  certainly  never  would 
have  perplexed  the  minds  of  good  cpm- 
fnon  sense  mechanicians,  if  they  had 
not  been  bewildered  by  the  lop-sided 
and  short-sighted  investigations  of  the 
inathematicians.  The  difficulty  may  be 
solved  in  a  moment,  by  merely  making 
a  distinction  between  **  loss  of  power'' 
and  -^  loss  of  effect,"  and  by  defining 
the  term  '*  loss,"  whether  it  shall  mean 
toaste^  or  simply  deficiency,  for  as  it 
may  impl^  either,  or  both,  there  is 
great  ambiguity  in  its  general  unguard- 
ed acceptation. 

So  far  as  the  crank  movement  creates 
frictipn,  there  is  a  loss  (or  waste)  of 
effect,  and  consequently,  aloss  (or  waste) 
of  power.  Whether  the  loss  in  this 
respect  is  greater  than  in  other  arrange- 
ments for  producing  rotary  motion  is 
another  question,  and  not  for  present 
discussion.  Again,  inasmuch  as  the 
orank  movement  is  one  of  continually 
yarying  leverage,  there  is  confessedly 
— in  comparison  with  an  arrangement 
in  which  the  force  is  ever  acting  at  a 
tangent  to  the  rotary  motion,  that  is  to 
say)  in  which  it  is  always  operating  at 
H  right  angle  to  the  lever  of  rotation— 
a  considerable  loss  (or  deficiency)  of 
effect,  and  there  is  necessarily  a  cor- 
responding loss  (or  deficiency)  of  power. 
In  other  words,  from  a  given  cvlind^r 
(which  supposes  the  tangential  force  to 
be  mechanically,  and  not  steam- wise 
imparted,)  a  less  effect  is  certainly  Qb« 
tained  through  the  medium  of  the  crank 
than  by  any  other  less  practice  means 
(such  as  the  rack  movement,)  but  then, 
unless  absence  of  effect  be  absurdly 
taken  to  ipdic$^te  the  presence  of  power, 
tach  diminution  implies  as  a  matter  of 
^orse  ft  dimioatioa  io  the  development 


pr  expenditure  of  power,  which  is  any- 
thing but  a  waste  of  power.  Accord- 
ingly, the  slifirhtest  examination  of  the 
subject  will  snow,  that  the  expenditure 
of  steam  diminishes  in  precisely  the 
same  proportion  as  the  engine  loses  in 
efficiency.  "  The  sreat  source  of  error," 
says  Mr.  Tate,  ip  No.  913,  "  relative  to 
the  crank,  apnears  to  be  the  confound- 
ing of  two  things  in  themselves  very 
distinct,  viz. :  statical  and  (fynamieii 
force."  Yes,  this  is  true  in  regard  to  the 
mathematicians,  but  not  so  as  to  prac- 
tical meni  who,  by  t\\e  very  character 
of  their  pursuits,  are  preserved  froin 
this  error ;  whilst  the  former,  for  the 
same  reason,  are  very  liable  to  fall  into 
it.  A  notable  instance  of  this  may  be 
seen  in  the  case  of  **  Kinclaven,"  who, 
accomplished  a  mathematician  as  he  is, 
strenuously  denied  in  yoqr  paves  that 
locomotive  power  is  developed  in  the 
ratio  of  -the  cubes  of  the  velocities, 
when  in  opposition  to  atmospheric  re- 
sistapce  estimated  as  the  square.  But 
there  is  another  source  of  error,  namely, 
that  to  which  I  have  just  referred,  aris- 
ing simply  from  the  ambiguity  of  lan- 
guage, for  in  a  dynamical,  as  well  as  in 
a  statical  point  of  view,  there  is  cer- 
tainly a  loss,  that  is  to  say,  a  deficieney 
of  power,  through  the  adoption  of  the 
crank ;  inasmuch,  as  al)  the  mechanical 
conditions,  except  the  expenditure  of 
power,  being  the  same,  a  less  ai^ount  of 
efficiency  is  obtained  from  those  con- 
ditions by  the  crank  than  by  other  less 
practical  means;  and  conse^uentlV)  a 
greater  relative  loss  is  entailed  nrom 
friction  and  other  sources  of  waste. 
Now,  the  fallacy  consists  in  confound- 
ing that  dynamical  deficiency  of  power, 
with  a  waste  of  power,  as  though  its 
expenditure  was  also  the  same. 

very  few  practical  men  have  been 
betrayed  into  any  error  on  this  subject, 
but  chiefiy  mathematicians  and  specu- 
lative schemers,  untutored  by  experience 
or  devoid  of  a  sound  judgment  Mathe- 
maticians, however,  possessed  of  prac- 
tical talent,  or  rather  men  of  practical 
yiews,  who  have  subordinated  tne  study 
pf  mathematics  to  their  own  purposesi 
are  beginning  to  recognise  the  applica- 
tion ofthe  principle  of  virtual  velocities 
to  this  subject.  JBut  the  practical  man 
requires  not  any  such  aid,  if  presented  to 
him  arrayed  in  all  the  formality  of  the 
calculus  i  for  the  principle  of  virtual  ve* 
locities  is  nomatbematical  mysteryi  bat 
SB  2 
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is  the  dictate  of  observation  andcommon 
sense.  Power,  in  reference  to  mecha- 
nical uses,  is  power  only  as  it  is  active 
in  producing  effects;  loss  of  power, 
therefore,is  a  phrase  without  a  nfeaning, 
except  as  implying  a  misemploy ment  of 
power  upon  inappropriate  effects.  There 
can  be  no  such  thing  as  its  destruction ; 
it  must  be  spent  in  doing  something,  and 
its  waste  must  consist  in  its  doing  that 
.  which  we  do  not  want.  Now  the  prac- 
tical man  reasons  thus  in  regard  to  the 
steam-engine  and  the  crank,  and  in  many 
othercases  besides.  Hesees  an  incessant 
expenditure  of  steam,  or  of  power;  he 
sees  it  employed  in  producing  rotary 
motion  in  opposition  to  resistance,  whicn 
is  what  he  wants ;  and  except  in  over- 
coming friction,  he  does  not  see  that  it 
is  occupied  in  doing  any  thing  else,  so 
far  at  least  as  the  crank  is  concerned ; 
and  as  he  knows  that  power  cannot  be 
lost  in  doing  nothing,  he  sanely  con- 
cludes, in  spite  of  all  diagrams,  tables, 
and  demonstrations,  mathematical  or 
mechanical,  that  there  is  no  power  lost 
at  all !  As  to  the  same  conclusion  being 
drawn  from  the  calculus  and  the  higher 
analysis,  it  is  a  fool  to  this  conclusion 
of  common  sense;  and  yet  the  ma- 
thematicians, I  doubt  not,  will  claim  all 
the  credit  of  putting  the  poor  bewil- 
dered practical  man  in  the  right  path, 
though  after  having  first  done  their 
best  to  lead  him  astray.  It  is,  how- 
ever, to  practice  and  experience,  by 
persisting  in  the  use  of  the  crank  in 
opposition  to  all  crude  schemes  and 
cruder  theories,  that  we  are  indebted 
for  an  experimental  demonstration  of 
the  value  and  correctness  of  this  simple 
and  beautiful  contrivance. 

Your  correspondent  "M,"  has  fur- 
nished yon  in  a  recent  number  (921) 
with  an  account  of  what  he  considers  to 
be  an  experimental  demonstration  of 
the  loss  of  power  attendant  on  the  use 
of  the  crank.  It  is  very  singular  that 
it  did  not  occur  to  him,  how  necessary 
it  was  that  he  should  not  only  compare 
effects  with  each  other,  but  causes  with 
their  respective  effects.  Under  certain 
circumstances  of  crank  movement,  he 
found  a  deficiency  of  effect  as  he 
might  well  have  anticipated,  but  he 
neglected  to  ascertain,  what  he  was 
sure  to  have  found,  that  the  power  put 
forth  was  proportionally  less.  Here  is 
a  striking  instance  not  of  confounding 
statical  with  dynamical  force,  but  of 


distinctly  different  ideas  with  each 
other  relating  to  dynamical  force,  under 
the  same  word  "loss," by  making  it 
stand,  in  an  inference  from  effect  to 
cause,  for  deficiency  in  the  one,  and  for 
waste  in  the  other. 

It  would  be  doing  injustice  to  many 
of  the  ingenious  men  who  have  endea- 
voured to  bring  the  rotary  engine  to 
perfection,  to  suppose  that  they  were 
induced  to  do  so  by  a  wish  to  save  the 
power  alleged  to  be  lost  by  the  crank. 
There  are  many  other  reasons,  and 
valid,  why  a  good  rotary  engine  would 
be  a  valuable  invention.  Undoubtedly 
under  the  most  favourable  circum- 
stances for  each,  the  reciprocating  en- 
gine will  always  be  the  most  efficient ; 
but  this  would  not  be  a  fair  comparison 
whereon  to  pass  a  judgmentuniversally, 
for  there  are  many  cases,  when  the 
circumstances  being  the  same  for  each, 
the  duty  done  by  the  rotary  engine 
maybe  the  greatest ;  and  others,  where, 
though  the  performance  should  fall 
short  in  some  degree,  circumstances  of 
convenience  and  dintability  may  make 
it  the  more  desirable  engine  of  the  two. 
Where,  for  instance,  great  velocity  of 
rotation  is  required,  and  especially 
when  intermediate  gearing  for  pro- 
ducing it  is  inadmissible,  or  at  least  is 
not  adopted,  as  in  the  locomotive,  the 
reciprocating  engine  works  at  so  great 
a  disadvantage,  both  as  to  efficiency 
and  durability,  that  projectors  of  rotary 
engines  may  well  hope  to  be  able  to  do 
better,  and  the  more  so,  from  these  cir- 
cumstances being  not  merely  less  un- 
fevourable,  but  absolutely  advantageoas, 
for  one  or  two  classes  of  this  kind  of 
engine.  I  have  seen  statements,  but 
in  which  there  certainly  must  have 
been  some  mistake,  by  which  it  would 
appear,  that  the  duty  done  by  locomo- 
tives, is  not  more  tnan  two  or  three 
millions  of  pounds  for  a  bushel  of  coal. 
The  waste  of  power  it  is  generally  ad- 
mitted is  very  great ;  a  rotary  engine, 
therefore,  even  though  it  should  nave 
its  efficiency  diminished  by  one  half 
through  the  principle  of  its  action,  hut 
which  sustains  only  a  moderate  further 
loss  by  its  mode  of  workin?,  wonld 
exact  a  far  greater  amount  of  duty  in 
such  a  situation,  if  the  statement  al- 
luded to  be  correct.  Whether,  however, 
the  construction  of  a  rotary  engine  can 
be  such  as  to  admit  of  being  placed  on 
the  axle  of  tha  driving  wheels,  and 
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whether  on  the  whole  the  efficiency 
would  be  greater  than  what  the  present 
engines  possess,  are  problems  I  fear 
^et  to  be  solved ;  but  there  is  nothing 
m  the  nature  of  things,  which  must 
necessarily  continue  the  latter  at  least 
to  an  unsuccessful  issue. 

It  must  be  remembered,  that  it  is  only 
to  engines  of  a  class  which  admits  or  de- 
mands a  great  velocity  of  rotation,  that 
any  advantages  can  be  conceded ;  and 
then  only  in  the  particular  cases  to 
which  that  circumstance  is  adapted. 
This  condition  being  observed,  com- 
pactness and  lightness,  as  well  as  sim- 
plicity, will  be  qualities  superadded  to 
suitability  for  special  purposes ;  this  is 
self-evident,  whatever  authority  may 
attach  to  quotations  in  your  paj?es  to 
the  contrary  notwithstanding.  But  in 
all  ordinary  cases  of  slow  movement, 
the  reciprocating  engine  must  ever 
maintain  its  superiority.  This  has  been 
amply  and  most  ably  proved  by  Mr. 
John  Scott  Russell,  both  in  the  paper 
inserted  in  numbers  913  and  915  of  your 
Magazine,  extracted  from  the  Encyclo^ 
pteata  Britannica,  and  in  a  prior  paper 
inserted  in  No.  77^9  abridged  from  the 
Transactions  of  the  Society  of  Arts  for 
Scotland.  But  I  think  he  has  stated 
the  case  too  strongly,  because  univer- 
sally,  against  the  rotary  engine.  The 
public  are,  however,  much  indebted  to 
him ;  his  disquisitions  will  effect  great 
good,  in  deterring  from  fruitless  inven- 
tion, and  an  unprofitable  expenditure 
of  time  and  money.  Still,  it  may  not 
be  useless  to  direct  the  attention  of  in- 
ventive talent  to  that  particular  case  in 
the  subject,  when  it  may  not  be  exerted 
in  vain.  It  appears  to  me,  that«  not- 
withstanding the  wasteful  principle  on 
which  it  would  act,  an  engine  of  the 
emissive  kind  is  that  which  is  most 
likely  to  succeed,  for  all  the  difficulties 
of  construction  peculiar  to  the  rotary 
movement  in  other  forms,  with  all  the 
attendant  friction,  wear,  and  leakage, 
would  be  avoided.  AVhatever  loss  it 
would  sustain,  (except  a  trifling  amount 
arising  from  aeriform  resistance  and 
from  axle  friction,)  would  be  referable 
solely  to  its  principle  of  action,  and  it  is 
worthy  of  particular  remark,  that  this 
loss  is  not  necessarily  one-half.*  There 

•  **  The  theory  of  machines  of  simple  emission 
has  been  frequently  and  fully  investigated,  and  the 
resalt  is,  that  there  is  no  possibility  of  obtain- 
ing by  simple  emission,  more  than  one-half  of  the 


is  a  loss  to  this  amount  in  engines  ge- 
nerally, when  the  masses  on  which 
action  and  reaction  take  place  are  both 
put  in.  general  motion,  and  when  that 
of  the  reacting  mass  constitutes  nothing 
to  the  useful  effect,  but  this  may  or  may 
not  be  the  case,  according  to  the  mode 
of  construction.  Of  course,  either  ac- 
tually or  potentially,  the  respective  mo- 
menta can  in  no  case  be  otherwise  than 
e^ual,  but  this  is  not  to  be  confounded 
with  mechanical  efficiency.  Time  is  a 
necessary  element  in  the  one,  but  not  in 
the  other.  It  is  by  confining  attention 
exclusively  to  momenta,  that  mathema- 
ticians have  so  often  been  betrayed  into 
error  in  practical  matters. 

Again,  the  momentum  of  the  motive 
mass  may,  in  theory,  be  imparted  wholly 
to  the  resisting  mass,  but  it  will  depend 
upon  construction,  to  what  extent  it  can 
be  realized.  There  is  an  approximative 
instance  of  this  in  Mr.  Whitelaw's  pa- 
tent modification  of  Barker's  mill.  The 
tendency  of  the  spiral  form  of  the  tubes 
is,  to  appropriate  much  of  that  mo- 
mentum which  otherwise  the  water 
would  have  possessed  at  its  exitKrom 
the  machine.  And  here  1  must  be  per- 
mitted the  opportunity  to  record,  that 
precisely  the  same  contrivance,  with 
this  object  in  view,  was  communicated 
to  me  some  ten  years  since,  by  Mr. 
Exley,  of  Bristol;  but  Mr.  Whitelaw 
has  the  further  credit  of  bringing  his 
excellent  practical  talents  so  to  bear 
upon  the  working  details  of  the  engine, 
as  to  second  in  practice  its  superiority 
in  constructive  principle;  by  which 
means  it  is  from  all  accounts  rendered 
a  very  efficient  hydraulic  engine.  But 
it  is  rar  from  being  a  perfect  one,  inas- 
much as  the  force  with  which  the  water 
issues  from  the  pipes  (and  it  can  make 
no  difference,  as  Mr.  W.  appears  to  in- 
timate it  does,  whether  it  be  in  the 
radial  or  tangential  direction)  is  alto- 
gether a  loss  of  power.  I  believe,  how- 
ever, that  the  engine  is  really  more 
efficient  in  practice  than  Mr.  White- 
law's  theory  of  it  would  make  it  to  be ; 
that,  besides  other  action,  there  is  that 
of  oblique  impulse  on  the  curvilineal 
sides  of  the  tube ;  and  hence,  that  the 
jet  of  water  at  its  exit  retains  compara- 

whole  power  of  the  steam,  so  as  to  make  it  avail- 
able to  usefal  mechanical  effect.  The  other  half  la 
wasted  in  giving  off  its  impulsion  to  the  air,  or  is 
expended  in  a  current  equally  unavailtng."  See 
Mec.  Mag.,  toI.  xxix.  p.  194, 
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tiTely  but  little  force.  In  no  other  way 
does  it  seem  possible,  that  the  duty 
done  by  the  engine  can  amount  to  75 
per  cent,  of  the  power. 

Craig's  rotary  emissive  steam -en- 
^ne  being  simpl}^  on  the  plan  of 
jBarker's  mill,  (the  improvement  refer- 
ring merely  to  the  shape  of  the  cross 
section  of  the  arms,  for  the  purpose  of 
lessening  the  resistance  given  to  them 
by  the  steam  in  their  rapid  rcTolutions,) 
is  more  purely  an  engine  of  recoil,  and, 
consequently,  is  very  defective  in  con- 
struction, as  well  as  in  principle.  It  is 
the  more  so,  from  the  motive  power 
being  steam,  which,  nishing  at  so  im- 
mense a  velocity  into  a  vacuum,  (if,  in- 
deed, that  mathematically  inferred  ve- 
locity can  practically  be  relied  on,)  de- 
mands a  greater  velocity  in  the  arms,  to 
obtain  the  maximum  effect,  than  is  ad- 
missible  in  practice.  Besides  which, 
there  is  the  disadvantage  of  reducine 
the  speed  to  within  useful  limits.  All 
emissive  rotary  steam-engines  must 
be  held  to  be  radically  defective,  unless 
the  instruction  be  such  that,  without 
any  material  diminution  of  effect,  they 
be  able  to  work  at  once  at  the  required 
velocity ;  not,  however,  so  much  on  ac- 
count of  loss  sustained  by  the  conver- 
sion of  one  speed  into  another,  as  on 
account  of  the  much  greater  loss  (which 
such  inability  impnes)  arising  from 
only  a  partial  appropriation  of  the 
power.  Such  an  engine,  in  the  case  of 
the  usual  moderate  velocities,  would  in 
many  instances  be  more  convenient, 
though  less  efficient,  than  a  recipro- 
catiiig  engine  j  in  the  case  of  very  high 
velocities,  it  would,  under  peculiar  cir- 
cumstances, be  equally  or  even  more 
efficient,  as  well  as  more  suitable  in  re- 
spect to  durability  and  other  parti- 
culars ;  and  in  the  case  of  very  small 
engines,  it  would  be  superior,  both  in 
pomt  of  convenience  and  efficiency. 
From  experiments  I  have  myself  made, 
I  am  persuaded  such  an  engine  is  prac- 
ticable. 

I  would,  in  conclusion,  avail  myself 
of  the  opportunity  of  remarking,  how 
vain  and  fruitless  are  all  mathematical 
investigfitions  of  hydraulic  action  in  ge- 
neral, whether  viewed  as  imparting  or 
receiving  impulsive  force— whether  it 
concerns  engines  or  steam-vessels.  How 
can  it  be  otherwise  ?  The  problem  of 
three  bodies  exercised  the  minds  of  the 
highest  order  of  mathematicians  for,  I 


believe,  the  better  part  of  a  oentnry ) 
what,  then,  can  be  expected  from  hu- 
man intellect,  in  tracing  with  any  pre- 
cision the  multifarious  disturbances  and 
endless  modifications  which  must  com- 
plicate the  movements,  in  its  several 
parts,  of  so  mobile  a  body  as  water  i 
especially  if  the  contention  and  mutual 
influence  extends,  as  is  probable,  even 
to  its  constituent  particles.  Good  sense 
and  careful  experiments  are  the  beat 
guides  in  these  matters,  and  a  sound 
practical  intellect  will  go  farther  and  do 
better  than  all  the  mathematicians  that 
ever  were  or  ever  will  be.  In  this  vetj 
case,  (Barker's  mill,)  what  different 
conclusions  have  they  arrived  at  i  the 
modern  mathematicians  depreciating  it, 
as  much  as  £uler  and  Bernouille  valued 
it ;  and  what  is  by  no  means  extraor- 
dinary, they  prove  not  to  be  right  in 
either  case.  It  is,  in  fact,  the  peciiliar 
character  of  mathematical  disquisitions, 
in  all  that  concerns  the  physical  opera- 
tions  of  things,  to  be  always  in  extremes, 
to  be  always  wide  of  the  truth  in  one 
direction  or  the  other,  inasmuch  as  the 
poverty  of  the  science  in  reference  to 
these  matters,  admits  only  of  limited 
and  one-sided  investigations.  These  no- 
tions may  appear  to  oe  very  heterodox 
in  the  opinions  of  those  who  highly 
venerate  and  put  great  faith  in  every- 
thing appertaining  to  the  mathematics; 
but  tney  should  remember,  that  though 
demonstration  is  necessarily  true,  it 
does  not  necessarily  contain  the  whole 
truth,  and  that  part  of  the  truth  is  in 
this,  as  in  other  cases,  and  more  espe- 
cially in  practice — error, 
I  am.  Sir, 

Yours,  respectfully, 

Benjamin  Chevbrton. 


DEMONSTRATION  OF  THE  THEOREM  PRO- 
POSED BT  NAUTILUS,  P.  53  OP  THIS 
VOLUME. 

Sir,— At  page  53  of  your  present  vo- 
lume, I  promised  to  demonstrate  the 
theorem  there  proposed.  As  four 
months  have  since  elapsed,and  no  other 
person  has  undertaken  the  task,  it  is 
time  I  should  redeem  my  pledge.  I 
therefore  beg  to  send  the  following 
demonstration,  premising  that,  for  the 
sake  of  convenience,  I  have  altered  the 
enunciation  of  the  proposition,  to  that 
which  (mathematically  speaking)  is  a 
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lateral. 


daicription  of  the  qaadri- 


I  am,  Siri  frc* 

Nautilus. 
Propoiition, 
In  any  quadrilateral  whereof  the  four 
angles,  and  two  of  the  opposite  sides, 
hre  egual  {  each  of  the  angles  is  equal 
to  a  right  angle. 

Let  A  B  (ft)  he  an  equi-angled  qua- 
drilateral,  haying  side  A  C  equal  to  side 
BD;  each  of  the  angles  at  A,B,  C, 
and  D,  is  a  right  angle. 

Ai • iB 


For  if  the  angle  A  C  D  be  not  a  right 
angle,  let  it  he  greater :  draw  ACE 
equal  to  a  right  angle,  take  C  F  equal 
40  D  £,  and  join  £  F  j  then  (by  16.  I) 
A  F  K  is  greater  than  a  right  angle : 
draw  A  F  G  equal  to  a  right  angle,  and 
take  C  H  equal  to  D  G,  Join  G  H,  and 
A  H  G  is  greater  than  a  right  angle  : 
draw  A  Hi  equal  to  a  right  angle,  &c., 
and  this  triangulation  may  be  continued 
to  any  extent  upon  the  lines  A  C,  B  D. 

Let  K  L  be  any  straight  line  inter- 
secting the  sides  A  C  and  B  D  at  equal 
distances  from  C  and  D ;  therefore,  it 
must  either  coincide  with  one  of  the 
lines  £  F,  G  H,  &c.,  or  it  must  lie  be- 
tween  two  of  them ;  in  either  case  it 
must  intersect  some  one  of  the  lines 
C  £,  F  G,  H  I,  &c. ;  let  M  be  the  point 
of  its  intersection  with  F  G«  there- 
fore, K  M  F  is  a  triangle  right-angled  at 
-  F,  and  consequently,  (17. 1.)  less  than 
right-angled  at  K.  Therefore,  if  A  C  D, 
ha  greater  than  a  right  angle,  any 
straight  line  intersecting  D  B,  C  A,  at 
equal  distances  from  C  and  D,  must 
BUike  with  A  C,  on  the  side  of  C,  an 
angle  less  than  a  right  angle  i  but  A  B 
is  such  a  line,  therefore  the  angle  BAG 
is  less  than  a  right  angle,  but  it  is  also 
(because  it  is  eoual  to  A  C  D,)  greater 
than  a  right  atigle,  which  is  impossible. 
Therefore,  it  is  impossible  that  the  an- 
tes of  the  equi-angled  quadrilateral 

B  C  P  can  be  ^eater  than  right  an* 


J 
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gles,  for  if  A  C  D  be  greater,  B  A  C 
must  be  less,  and  no  equality  can  exist 
between  them. 

Neither  can  the  angles  be  less  than 
right  anj^les ;  for,  if  possible,  let  B  D  0 
be  less  than  a  right  angle :  draw  B  £  C 
equal  to  a  rieht  angle,  take  C  F  equal 
to  D  £,  and  join  £  Fj  again,  since 
B  £  F  is  less  than  a  right  angle,  draw 
B  G  F  equal  to  a  right  angle,  take  C  H 
equal  to  D  G;  join  G  H,  &c.  &c.  Let 
K  L  be  any  straight  line  intersecting 
D  B,  C  A,  at  equal  distances  from  D 
and  C ;  let  it  also  intersect  G  F  at  M ; 
therefore,  G  M  L  is  a  triangle  right- 
angled  at  G,  and  consequently,  MLB 
is  greater  than  a  right  angle  (16.  1st). 
Therefore,  if  B  D  C  be  less  than  a  right 
angle,  any  straight  line,  intersecting 
B  D  and  C  A  at  equal  distances  from  D 
and  C,  must  make  with  B  B,  on  the 
side  of  D,  an  angle  greater  than  a  right 
angle ;  but  A  B  is  such  a  line,  therefore, 
the  angle  A  B  D  is  greater  than  a  right 
an.i^le  i  but  it  is  also  (because  it  is  equal 
to  B  D  C)  less  than  a  right  angle,  which 
is  inn  possible. 

Wherefore,  since  it  is  impossible 
that  the  angles  of  an  equi-angled  Qua- 
drilateral can  be  either  greater  or  less 
than  right  angles,  they  are  equal  to 
right  angles. 

Q.  £.  D. 

LMdf,  May  10, 1841. 


PEBSBBVATION  OF  UFB  FEOK  FIRR 
BY  AN  IMPROVED  MODE  OF  HdtTSB 
BtJILDINO. 

8ir,— The  readiness  with  which  you 
have  inserted  my  crude  conjectures  on 
the  possibility  of  propelling  vessels,  by 
means  of  a  fluid  in  action,  against  one 
thai  is  inert,  strongly  testifies  your  de- 
sire to  promote  every  possible  improve- 
ment in  art,  and  encourages  me  to  lay 
before  your  readers  a  plan  of  a  verv 
different  nature,  and  which  carries  with 
itself  demonstration,  and  the  certainty  of 
success.  Contriving  minds  are  wearied 
with  comparing  the  numerous  proposals 
offered  to  the  public  of  late  for  effecting 
the  saving  of  life  from  accidental  fire  in 
buildings,  every  one  of  which  is  accom- 
panied with  uncertaintv ;  but  if  I  can 
show  you  one  that  would  render  the  loss 
of  life  nearly  impossible,  to  either  the 
infirm,  the  aged,  or  the  infant,  that  is 
always  ready  at  hand,  and  renders  the 
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escape  from  the  top  of  a  house  to  the 
street  as  safe  as  from  the  lowest  floor — 
which  affords  an  easy  way  of  securing 
property  caught  up  in  haste,  and  gives 
a  safe  access  to  persons  employed  in  ex- 
tinguishing fires— and  which,  after  all, 
the  service  it  has  rendered  will  be  a  con- 
siderable saving  in  the  restoration  of  the 
house, — if  all  these,  and  some  other  ad- 
vantages, which  for  brevity,  1  have  not 
enumerated,  be  taken  into  considera- 
tion, I  am  sure  you  will  not  refuse  pro- 
mulgation to  my  new  plan.  It  is  simply 
this,  to  pass  an' act  of  parliament,  that 
in  future  no  new  houses  shall  be  con- 
stnicted  whose  staircases  shall  not  be  of 
stone — inclosed  between  party  walls  of 
a  thickness  suitable  to  the  dimensions  of 
the  house— lit  from  the  roof  by  a  sky- 
light, and  with  an  exit  leading  to  tne 
street  door,  having  no  connexion  with 
the  building  except  by  the  entrances 
from  the  several  floors, where,  for  perfect 
security  the  doors  might  be  of  thm  cast 
iron,  connected  by  an  iron  frame  to  the 
walls,  into  which  walls  might  be  in- 
serted iron  cantilevers  for  the  support 
of  the  floorings  of  the  house,  in  which 
case  there  would  a  be  saving  of  timber 
far  greater  than  the  expense  of  the  can- 
tilevers. If  the  houses  were  burnt  to 
ashes,  these  stone  staircases  would  re- 
main intact.  1  am  aware,  that  the 
first  cost  would  startle  the  builders, 
but  when  we  take  into  account  that  such 
staircases  would  never  be  consumed, 
and  the  additional  rent  a  house  so 
constructed  would  command,  as  to  the 
saving  of  insurance,'property,  and  lives, 
I  do  not  think  such  an  act  would  be 
objected  to  by  the  legislature,  and  that 
in  process  of  time,  numbers  of  old 
houses  would  be  rendered  safe  by  adopt- 
ing this  principle,  which  proposes  that 
the  whole  staircase  shall  be  enclosed  in 
sufficient  party  walls. 
I  am,  yours,  &c. 

George  Cumberland,  Sen. 

ColTer-irtMtfMay  8, 1841. 


MR.  ADCOCE'8   sprat   PUMP,  &C. 

Sir, — Having  seen  in  your  journal 
the  extracts  which  you  have  published 
from  the  Report  in  ineLiverpool Courier 
of  Mr.  Adcock's  Spray  Pump,  I  am  in- 
duced to  offer  a  remark  for  that  gentle- 
man's consideration,  if  he  has  not  al- 
ready met  with  it. 


I  have  not  suflieientlv  inrestigaled 

the  matter  to  feel  assured  that  it  is  pos- 
sible for  more  water  to  be  raised  trom 
a  mine  combined  with  air,  than  in  a 
mass,  by  the  same  amount  of  power, 
although  I  fancy  not :  but  if  it  is  so,  an 
extract  from  another  pamphlet  which 
appeared  in  the  same  number  (930^,  by 
B.  Boyman,  Esq.,  upon  the  ''Con- 
densing Cylinder  Engine,"  veiy  forcibly 
struck  me  as  being  very  important  to 
Mr.  Adcock :  for,  has  Mr.  A.  considered 
that  he  is  by  his  invention  going  to  sub- 
stitute a  rotative  engine  in  the  place  of 
the  now  lifting  engine,— that  he  is  going 
to  substitute  an  engine  that  requires, 
upon  an  average  8  lbs.  of  fiiel  p.  h.  p. 
for  one  that  requires  but  2^.  Mgre^cxi 
medendo,  Mr.  A.'s  plan  ought,  at  least, 
to  bring  up  three  times  as  much  water 
by  the  potoer  employed  as  the  single- 
lifting  engine  of  Cornwall  does  to  make 
his,  a  #iip6rtorplan  to  the  old  one.  Has 
this  been  sufficiently  thought  of  before 
by  Mr.  A.  P  For  if  not— does  not  Mr. 
IHlbrow's  engine  make  avast  change 
in  the  prospects  of  Mr.  A.'s  plan  ? 

I  should  feel  it  a  favour  if  Mr.  Adcock 
would  take  the  trouble  to  state  the  dif- 
ference he  finds  (if  any)  in  the  duty 
of  his  mode  of  lifring  water  to  the  old ; 
in  reference  to  coaU  coMumed,not  power 
employed. 

I  am,  Sir, 

Yours  respectfullyi 

V. 

June  14, 1841. 


IMPROYBD  VRLOCIPBDBS. 

Sir,— In  your  last  monthly  part  yon 
have  inserted  a  letter  from  a  gentleman 
respecting  the  construction  of  veloci- 
pedes, and  a  reply  from  Mr.  Baddeley,^ 
intimating  that  no  useful  vehicle  of  the* 
kind  has  ever  been  constructed.  I  am 
inclined  to  agree  with  him  in  this  opi- 
nion ;  but  I  remember  some  three  years 
since,  seeing  in  the  Clapham  Road,  a 
machine  which  appeared  to  me  (as  far 
as  great  speed  and  little  labour  went)  to 
answer  the  purpose.  I  am  no  mechanic, 
and  therefore  you  must  excuse  the 
crude  description  I  herewith  send  of  the 
machine  in  question. 

It  consisted  of  two  wheels  A  B,  7  feet 
in  diameter,  connected  by  a  bur  carved 
in  the  middle  at  C,  so  as  to  admit  die 
body  of  the  person  propelling  it,  and  a 
leather  strap  and  biiekle  d  e^  festened 
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the  party  to  the  bar ;  a  handle  F,  pro- 
ject^ in  fronti  by  which  the  machine 
could  be  giiided;  and  there  were  two 
crutches  g  h,  (if  1  may  so  term  them) 
which  supported  the  weight  of  the 
body,  and  enabled  the  party  to  rest  oc- 
casionally on  his  route ;  the  whole  con- 
cern could  be  lifted  without  trouble; 
indeed,  I  do  not  believe  the  weight 
altogether  exceeded  36  lbs. ;  the  wheels 
were  very  light,  and  made  of  lance 
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wood,  and  the  inventor,  a  poor  Deal 
sailor,  or  fisherman,  said  he  could  mahe 
a  very  excellent  one  for  5/.  With  this 
velocipede,  (which  was  propelled  as  the 
first  machines  were  by  the  feet  in  the 
action  of  walking,)  this  man  had  made 
repeated  journeys  from  Deal  to  London, 
and  back :  also  from  Brighton  and  other 
places  without  greater  ratigue  than  one 
would  feel  in  taking  a  long  walk,  and 
yet  the  distances  were  accomplished  in 


the  same  time  as  by  the  coaches.  I 
should  certainly  have  had  one  built  for 
my  own  use,  (not  merely  amusement,) 
but  for  one  circumstance,  viz.,  the  sin- 
flplarity  of  an  individual  being  seen 
flying  along  the  road  between  two  gi- 
gantic wheels,  and  the  ecUt  of  which,  I 
confess,  my  modesty  would  not  allow 
me  to  undergo.  Should  you  think  this 
description  worth  any  thing;,  vou  are 
welcome  to  it  j  perhaps  it  mignt  serve 


as  a  hint  to  those  who  are  curious  in 
such  matters,  and  should  your  corre- 
spondent, Mr.  G.  Lynch,  wish  for  fur- 
ther information  respecting  it,  I  shall 
be  happy  to  communicate  with  him  anv 
morning  he  may  favour  me  with  a  call. 
In  the  mean  time,  believe  me  to  remain, 
yours  respectfully, 

John  Farthing. 

CoTDhUl,JaQel,  1841.  ^ 


CRAIO'S  ROTART   STEAM  ENGINE. 

Sir,— No  new  invention,  however  retical,  semi-mathematical,  demi-semi- 
nsefiilor  ingenious,  can  be  introduced  practical  writers  of  journals  called 
to  the  publici  but  down  come  the  theo-      scientific,  with  their  twenty  horse  power 
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t>rejQdicet»  and  their  one  donkejr  power 
snowledgei  to  trample  upon  it. 

There  is  an  article  in  "The  Athe- 
iMBum"  of  last  Saturday,  written  by 
one  of  this  tribe,  upon  Craig's  Rotary 
Bnnne,  and  the  writer  ooncludes— that, 
as  Hero  did  not  make  the  principle 
answer,  Avery  could not->and  as  Avery 
eould  not,  Craig  cannot!  We  mieht  as 
well  argue  that  because  Savery^s  en- 
gine did  not  work  economically,  Watt's 
could  never  do  so ;  or,  that  no  mecha- 
nical arrangements  or  adaptations  can 
make  any  difference  in  the  utility  of  a 
principle — or,  because  some  scientific 
reviewers  are  noodles,  all  their  sue- 
cessors  must  of  necessity  prove  the 
same. 

^  The  public,  however,  are  too  wise  to 
listen  to  theoty—ihey  are  only  to  be 
convinced  by  faeU.  Let  the  learned 
reviewer  make  experiments  upon  any 
one  of  these  engines  now  in  operation 
—let  him  test  the  power,  weigh  the  fuel 
used,  and  calculate  the  water  evaporated, 
and  the  duty  done,  and  if  he  finds,  as 
he  will,  that  they  are  more  economicid 
than  piston  engines,  let  him  in  candour 
exclaim,  "  Write  me  down  an  ass." 
I  am.  Sir, 
Your  very  obdt  servt., 

W»  £•  D« 


8TBAM  yaaSBi.  Axn  oa&kiaob  ▲LAmviia^ 
Sir, — Observing  a  letter  from  ProfeMOf 
Murray  in  a  late  naabcr  of  your  Periodieal, 
relating  to  one  iniertei  a  few  weeks  before, 
as  to  a  "  Oong"  alarm  for  railroaiis  aa4 
■team-vessela,  claimtog  a  prior  iatlipatiott 
on  the  part  of  that  gentlemao,  and  aUadiag 
to  the  possible  arrangement  of  the  machiacry 
to  allow  of  its  adoption,  permit  me  to  state, 
that  in  November,  18S9,  I  submitted  to  the 
Lords  of  the  Admiralty,  a  drawing  of  a  sim- 
ple adaptation  of  machinery  for  that  very  ob- 
ject as  to  steam  Tessels,  but  substituting  a 
bell  for  the  "  Gong,"  which  had  heen  ori^i^ 
nalljf  propotdd  by  Captain  Smithy  as  /  notietd 
in  the  paper  aeeompinjfing  my  drawing^  and 
which,  as  less  resembling  the  roar  of  the  aea, 
occurred  to  me  as  preferable.  My  drawing 
was  accompanied  by  a  specification,  and  I 
proposed  to  add  a  simple  scale  of  signals  by 
which  the  bell  and  steam  whistle  might  be 
made  to  indicate,  by  the  variety  of  their 
sounds,  the  course  the  vessel  was  at  that 
time  steering;  therefore,  I  think  my  claim 
is  prior  to  both  Mr.  Murray's  and  that  to 
which  he  alludes.  Though  too  young  aod 
unknown  in  the  profession  to  afix  my  name 
to  this  eommunication,  I  feel  it  due  to  eom- 
municate  my  name,  with  the  address,  priTately, 
to  yourself,  In  case  you  or  any  of  your  eor- 
respondents  should  consider  it  worth  while 
making  any  inquiries  on  the  subject,  when  I 
shall  always  be  happy  to  show  my  inTentiou 
and  give  every  information  in  my  power. 

A  YouNO  EMOiNaaa. 


PROPBLLINO  BT  THV  BJICTION  OF  WATER. 

Sir, — I  see  in  yovr  Magaslne  of  the  10th 
instant  that  Mr.  Geo.  Cumberland,  sen.  pro- 
poses  propelling  a  vessel  by  the  ejection  of 
water.  It  is  now  six  years  since  I  commenced 
making  experiments  upon  a  steam-boat  to  be 
propelled  by  the  compression  of  water.  At 
that  time  business  called  me  to  the  West 
Indies,  where  I  continued  my  experiments, 
and  found  the  result  to  exceed  my  antldpa- 
tions. 

The  advantage  of  my  boat  is,  that  it  is  ap- 
plicable either  for  canals  or  sea.going  vessels ; 
it  makes  no  eddy  in  the  water,  nor  dues  it 
expose  its  propelling  power  or  any  of  its  ma- 
chinery to  the  aim  or  fire  of  an  enemy.  I 
can  reverse  or  stop  the  boat  instantly,  with- 
out touching  or  stopping  the  engine.  The 
whole  of  the  machinery  is  very  simple,  and 
may  be  applied  to  men  of  war,  merchantmen, 
or  steamers,  at  a  very  trifling  expense,  and 
without  any  injury  whatever  to  the  vessel. 
I  am,  Sir, 

Yours,  respectfully, 

W,  H.  RAstaiCK. 

May  i,  1S41. 


THB   ROCK  BARMOirtCON. 

"  Sermons  in  atones. 
And  good  in  everything." 

On  Saturday  a  first  musical  perfbrmance 
of  a  most  extraordinary  and  highly  pleasing 
description  was  given  at  the  Royal  Musical 
Library,  Lower  Groivenor-street.  The  per- 
formers are  brothers,  fine  good-iooking  Cum- 
berland lads.  The  instrument — if  we  are 
permitted  the  expression— comprises  a  aeries 
of  stones,  common  whinstone,  such  as  that 
found  in  the  Cumberland  quarties.  These 
stones  vary  in  leogth  from  four  Teet  to  six 
inches,  in  breadth  about  three  or  four  inches, 
in  thickness  one  or  two.  I'hey  are  struck 
with  wooden  mallets  by  the  performers,  and 
have  a  compass  of  five  octaves  and  a  half. 
The  tones  produced  are  equal  in  quality,  nay, 
sometimes  superior  in  mellowness  and  ful- 
ness,  to  those  of  the  pianoforte  under  the 
fingers  of  a  skilful  player.  DifiScult  chroma- 
tic ascents  and  descents  are  performed  by  the 
youths  on  these  rude  materials  with  a  bril- 
liancy and  criipness  traly  wonderful.  la  tliia 
manner  they  played  on  Saturday  "  The  Bven. 
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Ib^  Hymii,"  mrttA  melodiesi  Scottish  ftirs, 
hnd  other  pieces,  Md  elicited  much  applause 
fkrbcn  a  company  of  masieal  amateurs.  Mr. 
Richardson,  the  father  of  the  lads»  and  the 
iBTcntor  of  the  *'  Rock  Harmonicon,"  was 
l^resent;  he  is  a  stonemason  by  trade,  but 
possesses  considerable  musical  talents.  He 
was  daily  in  the  habit  of  working  at  the  rocks 
In  the  Cumberland  ibountains,  and  In  pursu- 
ing his  avocation^  experience  taught  him  that 
almost  every  sound  might  be  obtained  from 
the  material  which  he  met  with  in  the  course 
of  his  labours.  Having  discovered  that  the 
•tones  best  calculated  for  his  purpose  were 
only  to  be  met  with  among  the  rocks  of  the 
romantic  Skiddaw,  he  began  to  explore  thb 
mountain  in  search  of  the  musical  treasures 
which  it  contained.  The  inventor  bore  these 
stones  home  upon  his  back,  and  after  immense 
labour  and  time,  chiefly  stolen  from  the  night, 
after  his  family  had  retired  to  rest,  he  suc- 
ceeded in  bringing  to  its  present  state  the 
sweet-toned  instrument  now  submitted  to  the 
refined  musical  taste  of  the  metropolis.  In 
arranging  the  blocks,  hammering,  cutting, 
frc,  the  instrtiment  occupied  thirteen  years. 
The  blocks  of  stone  are  placed  upbn  a  frame 
about  five  yards  long,  the  lower  part  of  which 
acts  as  a  sounding-board.  The  stones  are  so 
placed  that  a  piece  of  music  may  be  played  in 
any  key  with  the  greatest  facility  and  fidelity. 
Nor  are  the  unaffected  manners,  the  truly 
Eni^lish  looks,  and  modest  demeanour  of  the 
young  performers  the  least  attractions,  and 
we  sincerely  trust  that,  before  many  days 
elapse,  her  gracious  Majesty  Queen  Victoria 
will  have  her  attention  directed  to  the  sub- 
ject, and  be  pleased  to  command  a  perform* 
ance. — Morning  Advertiser, 


ABSTRACTS  OF  SFRC1FICAT|0N8  OF  BMOLTSB 
PATENTS  RBCENTLT  BNROLLED. 

•^*  Pattnteee  wishing  for  more  full  a6- 
stracts  qf  their  Spedjieaiions  than  the  present 
regulations  of  the  Registration  Offices  wiU  ad- 
mit qf  our  giving,  are  requested  to  favour  us 
with  the  loan  of  their  Specifications  for  (he 
purpose, 

FitBOKBiCK  Tbbudorb  Phtlippi,  of 
Belviblo  Hall,  Calico  Printer,  for 
certain  Improvements  in  th^  Art  qf  printing 
Cotton,  Silk,  and  other  woven  Fabrics, — 
Petty  Bag  Office,  May  25, 1841.— These  im- 
provements  relate,  firstly,  to  the  mordants 
used  in  dyeing  printed  fabrics  ;  and,  second, 
ly,  to  the  mode  of  raising  or  fixing  the  co- 
lours  in  the  printed  pieces. 

The  mordants  for  various  colours  arc  as 
follows  :— 

For  sUndard  Yellow.— Slbs.  of  nitrate  of 
lead,  3lbs.  of  sugar  of  lead,  dissolved  in  one 
gallon  of  boiling  water,  with  the  usaal  thick- 
ening. 


For  Blue.  ^30  gallons  of  wBter,  41bi*  of 
indigo  in  powder,  dibs,  of  copperas,  and  lOlbS* 
of  slaked  lime  in  powder;  to  16  gallons  of 
the  elear  liquor  thus  produced,  9  quarts  of  li- 
quid muriate  of  tin  are  added,  and  the  mix- 
ture strained  through  flannel  to  a  thick  pulp  ; 
to  3  qusrts  of  this  palp  add  I  quart  of  gum 
water,  2lb8.  of  calcined  farina,  and  4  oances 
of  muriate  of  tin  in  crystals. 

For  Green. — dibs,  of  sugar  of  lead  are  dis- 
solved in  1  pint  of  acetic  acid,  in  an  earthen 
Tessel,  in  a  hot- water  bath ;  when  cool,  add 
4  quarts  of  the  pulp  above  mentioned,  witk 
2§tbs.  of  calcined  farina,  and  4  ounces  of 
cryatalized  muriate  of  tin. 

For  Olive.—Mix  19  quarts  of  the  standard 
yellow  liquor,  with  5  quarts  of  guni  water,  1 
quart  of  iron  liquor,  and  any  usual  thiek- 
ening. 

For  stabdard  Red.— Dissolve  4lb8.  of  alum 
in  1  gallon  of  boiling  water,  and  add  9f  lbs. 
of  each,  white  and  brown  sugar  of  lead,  and 
thicken  with  calcined  farina. 

For  Orange. — ^Tb  3  quarts  of  the  standard 
yellow  liquor,  add  1  quart  of  the  standard 
red,  and  thicken  with  Slbs.  of  calcined  fh- 
rina. 

For  Buff. — To  8^  quarts  of  the  standard 
yellow  liquor,  add  l  quart  of  the  standard  . 
red,  and  thicken  witk  S  pounds  of  calcined 
farina. 

For  Brown. — ^Tb  14  quarts  of  the  buff  li- 
quor, add  1  quart  of  iron  liquor,  and  thicken 
with  calcined  farinS. 

For  Drab. — To  8  quarts  of  the  standard 
yellow  liquor,  add  1 2  quarts  of  gum  water, 
and  1  quart  of  iron  liquor,  and  thicken  as  last. 

For  strong  or  deep  Red.— ^To  S^Ibs.  of 
alum  dissolved  in  1  gallon  of  boiling  water, 
add  I^IU.  of  each  white  and  broWn  sugar  of 
lead  ;  to  a  quart  of  this  mixture,  add  6  oB. 
of  calcined  farina,  and  when  cold  If  oance  of 
crystalized  muriate  of  tin. 

For  pale  Red  or  Pink.— To  Slbs.  of  alum 
in  2  gallons  of  boiling  water,  add  3lbs.  of 
carbonate  of  soda,  and  2lbs.  of  sugar  of  lead ; 
to  every  quart  of  this  mixture,  3  quarts  of 
gum  water  are  to  be  added. 

For  Black. — ^To  l|  quart  of  vinegar,  add 
1  quart  of  iron  liquor,  and  thicken  with  l|lb. 
of  flour,  starch,  or  calcined  farina. 

For  Purple  or  Lilac. — ^To  1  quart  of  iron 
liquor,  add  6  quarts  of  vinegar  atad  10  quarts 
of  water,  and  thicken  as  last 

For  raising  or  fixing  these  colours,  lOOlbs. 
of  carbonate  of  soda  are  dissolved  in  warm 
water,  to  which,  when  cold,  ISOlbs.  of  cow- 
dung  are  added,  and  the  mixture  allowed  to 
stand  24  hours.  Or  SOlbs.  of  carbonate  of 
soda  dissolved  in  warm  water,  are  mixed  with 
from  20  to  25 lbs.  of  bl-carbonate  of  soda  and 
SOlbs.  of  cow-dang.  Any  other  substance 
contmning  a  sufficient  quantity  of  Bmmonla 
inay  be  used  in  lieu  of  the  cow- dung. 
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The  raising  of  the  colours  is  effected  by 
passing  the  printed  fabrics  through  either  of 
<he  foregoing  mixtures. 

NATBANIBL   BaTBO,    of  MANCBKSTEBy 

Engimbbb,  for  certain  Improvements  in  Ma- 
ehinery.  Tools,  or  Apparatus,  for  planing ,  turn- 
ing, boring,  or  cutting  Metals  and  other  sub- 
stances.—Ptity  Bag  Office,  May  25,  1841. 

The  first  improvement  consists  in  forming 
the  tools  of  planing  machines  with  two  cut« 
ting  edges. 

The  second  relates  to  the  lathe,  slide  rest, 
and  slotting  apparatus.  The  centres  or  spin- 
dies  of  the  head-stocks  are  placed  as  near  as 
possible  to  the  back  of  the  lathe -bed,  and 
the  gearing  brought  to  the  front,  thereby 
giving  the  tool  a  much  more  solid  foundation 
when  turning  large  work.  The  improvement 
in  the  slide- rest  is  a  motion  for  working  the 
carriage  on  which  the  cutting  tool  is  fixed. 
On  the  under  side  of  this  carriage,  a  box  with 
two  ears  is  fixed,  containing  a  nut  working 
upon  a  screw:  tbe  screw  has  a  spur-wheel 
cast  upon  it,  gearing  into  a  second  wheel  at- 
tached to  a  counter-shaft ;  upon  this  wheel 
is  a  skew  spur-wheel,  gearing  into  another 
skew  spur-wheel  fixed  upon  a  cross-handle 
shaft,  which  may  be  turned  by  hand  or  by 
power. 

Another  improvement  In  lathes  consists  in 
providing  two  tool  boxes  or  carriers,  with 
slide  motions  at  the  back  and  front  of  the 
earriage  for  cutting  screws,  or  sliding  back- 
ward and  forward.  A  further  improvement 
consists  in  the  following  slotting  apparatus  : 
— a  large  bevel  wheel  in  connexion  with  the 
"  following  headstock''  is  fixed  upon  the  end 
of  a  shaft  that  works  underneath'  the  barrel 
of  the  headstock ;  into  this  wheel  a  bevel 
pinion  works,  attached  to  the  end  j)f  a  shaft 
carrying  the  live  and  dead  pulleys  which  give 
motion  to  the  apparatus,  and  a  spur  pinion 
that  takes  into  another  spur  pinion  keyed 
upon 'the  end  of  a  screw  inside  the  headstock. 
When  required  for  slotting,  a  face-plate  is 
fixed  upon  the  end  of  the  first-named  shaft, 
the  larger  bevel  wheel  acting  as  a  face-plate 
at  the  reverse  end  :  these  face-plates  are  each 
provided  with  a  dove-tailed  groove  and  slide, 
in  which  adjustable  crank  pins,  are  fixed,  con- 
necting and  extending  from  these  crank  pins  to 
the  hollow  spindle  of  the  headstock,  to  which 
they  impart  a  horizontal  reciprocating  mo- 
tion ;  so  that  if  a  proper  tool  is  fitted  to  the 
spindle,  all  the  ordinary  work  of  a  mortising 
or  slotting  machine  may  be  performed. 

The  third  improvement  is  in  the  engine 
for  screwing  bolts,  and  consists  in  the  mode 
of  traversing  the  cutting  dies  to  and  from  the 
bolt  to  be  screwed.  For  this  purpose  the 
back  of  each  die  is  furnished  with  a  dovetail 
piece  sliding  in  a  groove  in  the  die-plate,  and 
,  to  each  die  is  attached  a  right  and  left-handed 
screw,  turning  in  nuts  fastened  upon  the  die 


plate  ;  a  pinion  on  the  outer  end  of  each 
screw  takes  into  a  corresponding  pinion  on  a 
shaft  running  parallel  with  the  die  plate,  ao 
that  as  this  shaft  revolves  the  dies^  will  BUifTe 
backward  or  forward. 

The  fourth  improvement  relates  to  drilling 
and  boring  machines,  and  is  as  follows : — ^A 
worm  keyed  upon  the  driving  shaft,  takes  into 
a  worm  at  the  foot  of  a  vertical  shaft,  at  the 
top  nf  which  a  similar  worm  takes  into 
another  worm  upon  a  horizontal  shaft;  at 
the  other  end  of  which  there  is  a  pinion 
working  into  a  rack  attached  to  tbe  drill 
or  boring  bar  spindle. 

The  fifth  improvement  consists  in  an  ap- 
paratus for  squaring  nuts,  to  be  applied  to  the 
slide  rest  of  a  lathe ;  upon  the  slide  rest,  two 
sockets  are  screwed  supporting  adjustable  car- 
riers, in  which  a  spindle  is  mounted  for  the 
purpose  of  holding  the  row  of  nuts  to  be  squared 
by  a  cutting  tool  revolving  upon  the  lathe  spin- 
dle. The  same  contrivance  is  applicable  to 
grooving  screw  taps  and  other  matters,  a 
suitable  tool  being  fixed  to  the  lathe  spin- 
dle for  that  purpose. 

Oliybb  Louis    Rbtmolos,  of  Kiko 

STRBETj   CREAPSIDE,  MERCHANT,  fOT  COT* 

tain  improvements  in  machinery  for  producing 
stocking  fabric  or  frame'work  JbuVfta^.— (▲ 
communication.)— Petty  Bag  Office,  Hay 
25th,  1841. 

This  is  a  new  arrangement  of  the  working 
parts  of  the  machine,  designed  principally  for 
the  purpose  of  driving  the  machinery  by 
power. 

In  front  of  the  machine  a  mitre-wheel  is 
mounted  upon  a  bracket  fastened  to  the  lower 
part  of  the  framing,  and  turned  by  gearing 
from  the  main  shaft ;  a  groove  on  the  face  of 
this  mitre-wheel  carries  a  band  which,  passing 
over  tension  pulleys,  is  attached  to  a  sliding 
thread-conductor,  which  slides  upon  a  hori- 
zontal bar  fixed  to  the  front  of  the  frame 
work,  and  carries  with  it  the  bobbin  upon 
which  the  thread  is  wound  to  feed  the  ma- 
chine :  the  thread  passes  from  the  bobbin 
through  a  tubular  conductor  to  the  needles. 

The  horizontal  bar  to  which  the  needles 
are  attached,  forms  part  of  a  vertical  rocking 
frame  or  lathe,  which  vibrates  upon  a  shaft 
having  its  bearings  in  adjustable  arms,  hang- 
ing from  a  back  shaft  fixed  to  the  end 
frames  of  the  machine. 

Tbe  sinkers  are  formed  at  the  ends  of 
levers,  turning  upon  a  horizontal  rod  fixed  in 
the  moving  sinker-frame,  which  is  pivoted 
in  the  end  standard. 

The  presser-bar  is  attached  by  arms, 
pivots,  and  brackets  at  each  end  of  the  lathe, 
and  receives  motion  by  means  of  counecttag 
rods  from  cams  on  the  main  shaft.  Tbe 
slur-cock  for  depressing  the  sinkers,  slides 
upon  a  horizontal  bar  fixed  in  a  bridge  which 
rises  from  the  sinker-frame.    The  ends  of  a 
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cord  are  fastened  to  two  large  pulleys  tarn- 
log  loosely  upon  the  main  shaft,  bat  which 
are  alternately  engaged  by  means  of  datches, 
thereby  giting  the  required  traverse  to  the 
slar-oock. 
Edward     Hbnshall,    of    Huddbrs- 

T1ELD,    YORKSHlBBy    CARPBT     MANtTTAC- 

TUEBRy  for  certain  improvemenis  in  making, 
mamifaciuring,  or  producing  carpets  or  hearth- 
rv^f.^Petty  Bag  Office,  May  26,  1841. 

The  first  Improrement  consists  in  an  ap- 
paratns  for  winding  two  or  more  threads, 
side  by  side,  upon  a  bobbin  from  separate 
hanks,  thns  preparing  the  threads  for  two  or 
three  thread  warps  before  it  is  placed  in  the 
loom.  The  apparatus  consists  of  a  light 
frame,  the  npper  part  of  which  supports  the 
reels  of  yarn  ;  the  driTing  shaft  is  placed  at 
the  lower  part  of  the  machine,  and  carries  a 
aeries  of  wooden  drams,  which  by  friction  of 
contact  drive  the  bobbins  on  which  the  thread 
is  being  wound.  Two  or  more  threads  being 
taken  separately  from  the  hanks  are  passed 
through  the  eyes  of  a  stationary  gnide-rai], 
thence  through  a  traversing  guide  to  one  of 
the  bobbins  on  which  they  are  wound,  side 
by  side,  so  that  the  two  or  more  threads 
will  readily  unwind  from  the  bobbins  at  the 
same  speed,  and  preserve  a  uniformity  of 
length  and  tension.  The  traversing  guide- 
rail  is  made  to  traverse  by  means  of  a  lever 
worked  by  an  eccentric  on  the  driving  shaft  J 

The  second  improvement  is  an  apparatus 
for  printing  or  stamping  spots,  squares,  or 
stripes,  in  different  colours,  across  a  number 
of  yams  or  threads.  Any  number  of  bobbins 
filled  with  yams  are  mounted  on  spindles  at 
one  end  of  the  machine;  the  yams  are 
passed  between  friction  guide-rollers,  and 
one  or  more  threads  are  drawn  through  each 
space  of  a  slay ;  from  ten  to  twenty  of  such 
collected  threads  are  passed  through  the 
reed,  side  by  side,  forming  a  band.  A 
space  eqaal  to  the  width  of  the  band  of  yarns 
being  left  in  the  reed,  another  band  of  yarns 
is  similarly  introduced,  and  so  on  alternately 
till  the  reed  is  fall.  The  ends  of  all  the 
threads  being  confined  in  a  nipper  or  dasp, 
are  drawn  tightly  across  the  printing  table 
and  subjected  to  the  ordinary  operation  of 
block  printing.  After  being  printed,  the 
threads  are  hung  up  to  dry  and  afterwards 
finished  by  passing  them  over  a  hot  drying 
cylinder,  when  they  are  wound  in  hanks  upon 
reels. 

The  third  improvement  consists  in  an 
apparatus  for  eonverting  the  warp  throughout 
ts  entire  length,  into  a  slight  gause-work 
or  fabric,  by  weft  threads  pat  in  at  intervals 
of  about  an  inch  ;  for  this  purpose  a  creel 
of  bobbins  is  plaeed  in  front  of  a  loom,  the 
warps  of  which  are  passed  through  the  healds 
and  reed  and  attached  to  the  warp  beam ; 


then  at  every  inch  a  weft  is  thrown  n,  con- 
verting the  warp  thread  into  a  kind  of 
gauze-work,  which  is  gradually  taken  up^by 
the  warp-beam.  The  warp-beam  being 
placed  in  front  of  the  printing  table,  the 
fabric  is  printed,  dried,  and  finished  ready 
for  weaving. 

The  fourth  improvement  consists  in  weav- 
ing in  a  common  loom,  Brussels  or  similar 
carpets,  either  in  white  or  in  any  colour  in- 
tended  for  the  ground  of  the  pattern,  and 
afterwards  giving  it  any  pattern  or  device  in 
the  ordinary  mode  of  block-printing. 

Miles  Bbrrt,  Cbanoert-lanb,  Pa- 
tent Agbnt,  for  certain  improvements  in 
looms  for  u>eaoing,  (A  communication.)  — 
Petty  Bag  Office,  May  37,  1841. 

These  improvements  are  shown  as  applied 
to  carpet  looms,  but  are  not  confined  thereto. 
The  first  consists  of  a  modification  of  the 
Jaoquard  machine,  in  which  one  trap-board 
and  harness  are  made  to  balance  the  other 
in  their  alternate  movements,  whereby  the 
power  required  to  drive  the  loom  is  equalised. 
The  trap-boards  are  perforated  as  usual,  and 
are  supported  by  guide-rods  and  stands  bolted 
to  the  frame  of  the  loom,  and  are  eonnected 
by  bars  with  vibrating  levers.  The  journals 
are  placed  at  the  top  of  the  machine,  being 
fastened  to  guide-rods,  which  are  connected 
with  vibrating  levers ;  these  vibrating  levers, 
as  well  as  those  before  mentioned,  are  worked 
by  cams,  by  which  an  alternate  up-and-down 
motion  is  communicated  to  the  trap-boards 
and  journals.  The  second  improvement  re- 
lates to  the  piaehinery  for  delivering  the  warp 
and  taking  up  the  finished  doth.  Thethird 
improvement  oonsists  in  a  mode  of  construct- 
ing shuttles  and  shuttle  boxes,  and  of  con- 
necting them  vrith  the  framing  of  the  machine, 
instead  of  attaching  them  to  the  lathe  as 
hitherto  done. 

The  shuttle  is  made  of  plate  metal,  with  a 
projection  at  each  end,  from  which  a  round 
pointed  pin  extends,  having  a  notch  in  its 
upper  side,  and  on  the  top  of  the  projeetlons 
are  feathers  or  guide-pins ;  there  Is  also  the 
usual  pin  for  holding  the  bobbin,  with  a  spring 
to  secure  the  bobbin  to  It.  The  shuttle-boxes 
are  formed  of  plate  Iron,  with  a  pin  tamed 
up  at  right  angles  on  one  edge,  by  which 
they  are  secured  to  arms  affixed  to  suitable 
fulcrum  shafts ;  they  are  furnished  with  guide- 
bars  and  springs,  to  guide  and  secure  the 
shuttle,  and  also  with  a  pin  to  hold  the  shuttle 
when  it  enters  the  box.  The  shuttle-boxes 
are  made  in  pairs,  and  are  equipped  with  suit- 
able mechanism  for  raising  or  lowering  them, 
when  a  change  of  filling  or  wool  is  required. 
The  shuttle  is  handed  through  the  warp  by 
reciprocating  arms,  the  ends  of  which  are 
cylindrical,,  and  have  a  hole  to  receive  the 
round  pins  of  the  shuttle :  these  are  held  in 
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tbe  aniB  Vy  Mtehet  Uking  tato  the  soteliet 
of  the  pias.  The  feathers  or  gui4c-pio8  enter 
frooTes  ia  the  anas  aad  keep  the  shuttle  f roia 
turalDgr.  The  shuttle  heiag  attached  to  oae 
of  the  arms  by  its  pia,  is  passed  throogh  the 
warp  halfway  across  the  loom,  where  it  is 
met  by  the  second  arm,  to  which  it  beoemes 
attached  by  its  pin  enUring  the  hole  in  the 
and  of  it,  being  at  the  same  time  released 
from  the  first  arm,  and  is  carried  the  re- 
mainder of  the  distance  across  the  loom  by 
the  second  arm  to  which  it  has  become  at- 
tached. The  fonrth  improvement  is  an  app%- 
ratns  for  stoppiag  the  loom,  when  the  filling 
breaks  or  is  exhausted  :  and  also  for  prevent- 
ing the  selvage  of  the  cloth  from  drawing  in, 
when  the  filling  is  prevented  from  escaping 
freely  from  the  shuttle.  The  apparatus  for 
stopping  the  loom  consists  of  a  cam  actiag  on 
a  vibrating  rod,  which,  when  the  filling  breaks, 
turng  a  horisontal  shaft,  and  withdraws  a 
short  arm  projecting  out  of  a  groove  formed 
in  a  rod  attached  to  the  top  of  a  vertical 
•haft.  This  rod,  on  the  shaft  being  released, 
disengages  a  dutch  on  the  main  shaft,  and 
throws  the  loom  out  of  gear. 

For  preventing  the  selvage  of  the  elotfa 
from  drawing  in,  two  hooks  are  employed  in 
the  following  manner: — when  the  lathe  is 
falling  backward,  the  warp  openiag  and 
shuttle  starting,  the  points  of  two  wire  hoqks 
are  raised  up  forward  of  the  filling,  so  th»t 
when  the  shuttle  passes,  the  filUog  which  it 
carries  draws  round  the  point  of  the  hook,  on 
that  side  of  the  loom  from  which  the  shuttle 
is  passing,  and  draws  the  hook  towards  the 
selvage  of  the  cloth,  until  an  arm  affixed  to  a 
vertical  axis  which  supports  the  hook  strikes 
against  a  stand,  and  prevents  the  farther  ap- 
proach of  the  hook,  thereby  preventing  the 
filling  from  drawing  in  the  selvage  of  the 
cloth  when  its  delivery  from  the  shuttle  is  in 
any  way  obstructed. 

John  Clat,  of  Cottin««am,  Obntli- 
¥Air;    AN9    Frbdkiiick  Rosbnbbbo,    of 

SULCOATBB,   YORKSHIRB,    GBNTLBMAN,/(ir 

Impnwemenu  in  arranging  and  setting  up  Typu 
/or  P Tinting, -^VttXy  Beg  Office,  May  9?, 
1841. 

A  fount  of  types  is  provided,  which  are  ar- 
ranged in  a  series  of  perpendicolar  grooves 
formed  in  two  vertical  plates  at  the  top  of  the 
machine.  A  series  of  keys  are  placed  at  the 
lower  part  of  the  front  of  the  machine  i  on 
one  of  these  being  depressed,  a  horixontal  rod 
forces  the  required  letter  through  an  opening 
at  the  lower  part  of  the  groove  on  to  a  hori- 
sontal plane,  along  which  it  is  conducted  to 
a  receiver  at  the  end  of  it  It  is  then  received 
on  a  moveable  support,  which  gradually  de- 
scends as  the  types  are  placed  upon  it  one 
above  the  other,  until  one  line  is  completed 
vhia  it  ia  level  with  th«  bottom  of  the  rt • 


eeiyer,  being  separatad  fimns  it  by  a  siidiag 
fork,  which  supports  one  side  of  the  line  dur- 
ing its  formation.  The  sliding  fork  is  nest 
removed,  and  thp  line  of  types  advaoead  a 
distance  equal  to  their  width,  along  a  hori- 
sontal  bar  at  the  bottom  of  the  veoatver, 
which  serves  the  purpose  of  a  ^mposing- 
stick.  The  types  are  then  supported  on  one 
side  by  an  upright  gliding  in  a  dove-tailed 
groove  in  the  horisontal  bar,  i|nd  reoeding  as 
the  several  lines  of  type  are  oomplete4,  and 
on  the  other  side  by  tha  sliding  fork,  whi^ 
has  been  returned  to  its  place.  The  selection 
and  setting  up  of  the  types,  therefore,  is 
effected  by  the  compositor  pressing  down  the 
proper  keys,  as  in  playing  a  piano-forte  or 
organ.  Many  of  our  readers  will  doubtless 
notice  the  striking  similarity  between  this 
machine,  and  one  for  the  same  purpose  pa- 
tented by  Messrs.  Youog  and  Delcombe,  and 
noticed  at  p.  317  of  our  last  volume. 

JoBN  Buchanan,  of  Glasgow,  Coacii- 
BUiLpaa,  for  etrtain  Impruoemmis  in  Wktel 
(Utrriaget,  vikeiher  far  cowumtm  Roadt  or 
AaOtoaye.— Petty  Bag  Office,  May  98,  1841. 

The  first  improvement  is  in  the  carriage  of 
four-wheeled  vehidee,  and  is  described  as  ap- 
plied to  a  chariot.  A  perch  extends  longi- 
tudinally beneath  the  body  of  the  carriage, 
oae  end  being  firmly  fixed  to  the  body,  aqd 
the  other  end  pivoted  to  a  cross-bar  behind 
that  to  which  the  hinder  axle  i«  attached. 
To  the  front  cross-bar,  one  en4  of  an  iron 
bar  is  firmly  fixed,  its  centre  being  supported 
by  a  cross  stay ;  the  opposite  end  is  formed 
into  a  pin  or  rod  working  in  a  box  or  open 
socket  attached  to  a  keeper  by  a  pivot  bolt, 
which  allows  the  box  to  revolve  so  as  always 
to  be  at  right  angles  to  the  pin.  A  piece  of 
wood  attached  to  the  bottom  of  the  body 
serves  for  the  perch  to  traverse  upon,  and 
the  keeper  being  also  attached  to  the  bottom 
of  the  body,  serves  to  retain  the  perch  in  con- 
tact with  the  piece  of  wood.  The  perch  alao 
works  between  a  similar  keeper  and  the  hind 
cross-bar.  When  the  pole  tarns  the  under 
fore-carriage  (with  its  axle  and  pair  of  wheels) 
round  the  perch-bolt  in  the  usual  maauer.  it 
acts  upon  the  body  by  means  of  the  pin  or  rod 
working  in  the  socket,  causing  the  upper 
forercarrlage  and  the  body  to  ipove  away 
from  each  other  in  contrary  directions  later- 
ally, thereby  moving  the  body  out  of  the  way 
of  the  inner  fore-wheel. 

The  second  improvement  consists  of  aa  im* 
proved  mode  of  applying  cross-springs  to 
wheel-carriages,  by  which  the  use  of  side 
springs  and  a  connecting  perch  is  rendered 
unnecessary.  This  improvement  is  described 
as  applied  to  a  two-wheeled  carriage,  in 
which  the  spring  is  suspended  from  the  axle 
by  the  middle,  a  block  of  wood  being  placed 
there ;  each  ead  of  ths  spring  is  coancctsd 
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hf  a  thadde  with  two  acroll  irons  below  it, 
tilt  otiMff  ends  of  which  m  attached  to  the 
•haft. 

The  third  imprpTemeat,  which  if  an  im- 
ptoved  carriage  ipriogi  if  cooapofed  of  two 
«v  »ore  steel  plates  kept  from  contact  with 
•iMh  ather  by  blocks  of  wood  interposed  in 
the  middle  of  their  length,  and  connected  at 
the  ends  by  loose  links,  shackles,  or  rollers* 

The  fourth  is  a  gearing  for  connecting  rail- 
way carriages  together,  so  as  to  main- 
tain a  naiform  degree  of  tension  throughout 
a  train,  vhether  in  a  state  of  traction  or 
propulsion*  One  end  of  a  rope  or  chaia  is 
a4Ued  to  the  az}e  gnard  from  whence  it 
passes  through  a  block  back  to  the  buifef- 
vpd,  to  the  inner  end  of  which  it  is  attached 
by  a  blqck*  The  block  is  attached  by  a  right 
^4  left  handed  screw  to  the  corresponding 
block  of  the  next  carriage,  and  is  screwed  ap 
till  the  rope  is  drawn  tight,  and  the  buffers 
bear  upon  each  other*  The  play  of  the  buf- 
fer-rod wiU  always  take  up  the  slack  of  the 
rope,  and  so  maii^tain  a  uniform  degree  of 
iension  throoghont  the  train. 

Lastly,  the  patentee  describes  a  method  of 
applying  braces  to  carriage  springs,  which  con- 
sists in  attaching  the  brace  to  the  frame  of  the 
farriage  behind  the  spring,  at  such  an  angle 
as  to  support  the  same,  and  to  obtain  the 
liecesfary  degree  of  **  draw"  on  the  brace, 
without  the  aid  of  the  heel  flap  or  stag. 

GjBOBaa  UOLWORTBT  PaLMKB,  OF  SUB- 
BBT-tQUABE,  ClVIt  EnGIMBBB  I  AKD 
ChABLBS  PBRKINf,  QW  MaRK  I4ANB,  MBB- 

c^ANT,  for  improved  eomtrwiunu  of  pUtoiu 
aa4  vtUoet/or  retaining  and  discharging  Uqnidi, 
geret  and  sfeasi.— Petty  Bag  Office,  May 
88,1841. 

The  improved  piston,  which  may  be  like- 
wise used  as  a  valye,  is  composed  of  an 
elliptie  plate  of  met#l,  the  smaller  diameter, 
of  which  corresponds  with  the  internal  diam- 
eter of  the  working  barrel,  while  its  other 
diameter  is  one  fourth  larger.  I^ear  the 
centre  of  the  larger  diameter  there  is  an  ad- 
Justing  Joint  to  which  the  piston-rod  is  at- 
tached, so  as  to  permit  the  piston  to  swing 
trttij  in  the  direction  of  its  major  diameter 
so  as  exactly  to  fill  the  barrel  in  which  it 
works.  When  used  as  a  valve,  the  joint  is 
removed,  and  it  is  screwed  to  an  axis  placed 
directly  across  its  major  diameter  near  Its 
centre,  and  turniog  in  bearings  in  the  sides 
•f  the  barrel.  The  second  part  of  the  inven- 
tion comprises  a  double  adjusting  balancing 
valve,  consisting  of  a  plate  having  two  open- 
ings in  it,  one  of  which  is  closed  by  a  valve 
beneath  the  plate,  and  the  other  by  a  valve 
above  it;  these  valves  communicate  with 
iach  other  by  a  bent  arm,  turning  upon  an 
axis  placed  centrally  between  the  two,  so  that 
lh«y  both  open  and  close  together. 

Taa  patMtees  dain  the  right  of  nahlBf 


or  ooastrueting  the  elliptic  pistons  or  Talves 
of  any  one  or  more  materials,  in  one  or  moff 
pieces,  and  with  auy  auxiliary  precautions  tp 
ansure  their  action  under  different  applica- 
tions I  and  also  their  use  and  application  ta 
various  purposes.  4ud  as  regards  the  double 
adjusting  balancing  valve,  they  claim  the 
right  of  making,  constructiBg,  or  forming  tha 
same  of  any  one  or  more  suitable  maceriaU, 
or  of  one  or  more  pieces ;  and  in  the  appli- 
cation and  uss  of  them,  under  different  modi- 
fications, to  steam-boilers,  steam-engiuMf 
pumpe,  &e.,  or  other  purposes  to  which  they 
may  be  applied. 

Chablvb  WiirTBBTOw  Bati,ib,  or  Bl|k- 

MIN09AM,  ACCOi-«TIVO-BDUSB  CLBBK,  fOT 

an  improved  metallic  pen,  to  be  eaUed  the  P^egf 
Flexion  Pen,  ^nd  improved  Penholder, — £a- 
rolment  Office,  June  12,  1841, 

The  patentcf  observes  that  metallic  pens 
as  usually  made  are  deficient  in  tlie  elasticity 
possessed  by  the  pens  made  from  quills ;  and 
that  although  apertiires  of  various  kinds 
have  been  made  between  ,the  shoulders  and 
point,  of  the  pen,  none  of  these  plans  have 
afforded  the  property  required ;  and  that 
there  are  every  great  number  of  persons 
who  are  wholly  incapable  of  writing  with  tiie 
steel  pens  at  present  in  use.  One  of  the 
principal  defepts  of  metallic  pens,  is  their 
continual  tendency  to  catch  in  the  paper,  and 
tear  it  in  the  up-strokes,  which  is  the  case 
more  or  less  with  all  pens  after  they  have 
been  a  short  time  in  use. 

In  order  to  remedy  this  defect,  and  to 
afford  increased  elasticity,  the  patentee  bends 
the  point  of  the  pen  upwards,  so  tha(  tfie 
angle  made  by  the  slit  of  the  pen  and  the 
surface  of  the  paper  written  on  is  much  more 
acute  than  in  the  ordinary  straight  pen* 
With  the  latter,  the  direction  of  the  slit  is  in 
a  line  parallel  with  the  axis  of  the  penholder ; 
but  with  the  patent  flexion  pen,  the  line  ^f 
the  axis  of  the  handle,  if  prolonged  downward, 
would  fall  considerably  behipd  the  point  of 
contact  between  the  sUt  and  the  paper. 

The  improved  penholder  has  its  lower  eqd 
bent  up  to  a  similar  angle,  so  as  to  give  to 
the  ordinary  straight  pens,  when  fixed  in  it, 
the  peculiar  inclination  found  to  be  so  benf- 
ficial  to  their  performance.  The  claim  is  to 
the  construction  of  pen  shown,  which  is 
called  the  Patent  Flexion  Pen  ;  and  also  the 
construction  of  penholder,  called  an  Im* 
proved  Penholder.  The  objects  of  the  im- 
provements being  to  obtain  greater  elasticity 
and  freedom  In  use,  than  belong  to  ordinary 
metallic  pens ;  which  effects  are  obtained  by 
the  methods  of  constrncting  pens  and  pen- 
holders described.  The  patentee  likewise 
claims  any  variation  of  construction  depend- 
ing on  the  same  principles,  or  producing  by 
the  same  or  similar  mesas,  the  nm  9' 
•imilaf  resttlte. 
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Jamks  Moltnbvz,  or  Pkiston,  for 
cm  vmiitr99tA  mode  of  drutbag  fia9  andUno,^^ 
EBrolmcBt  Offioe,  Jaae  16,  1841. 

Within  a  strong  CMt  iron  framn,  is  plneed 
n  table  for  holding  the  strick  boards  and 
intermediate  slips;  this  table  nins  in  or 
ont  of  the  frame  vpon  small  tmck  wheels 
on  a  pair  of  rails,  and  tarns  at  its  centre 
on  a  piTot  pin  for  the  conTenienoe  of  pre- 
senting the  stricks  in  opposite  direotions 
to  the  heckles,  by  turning  the  table  end  for 
end,  when  the  llaz,  &e.,  has  been  heckled 
sniBolently  in  one  dhreetion.  The  boards 
which  hold  the  stricks  in  this  toUe,  are  pre- 
dtdy  similar  to  those  in  sUk  machines,  only 
that  they  are  larger  and  stronger.  The 
boards  and  slips  arc  screwed  firmly  together, 
side  by  side,  with  end  set  screws,  as  in  silk- 
dressing  machines. 

LcTcr  segments,  acted  on  by  chains  and  a 
connecting  rod  raise  the  table,  and  cause  the 
tax  to  approach  the  heckles  gradually  as 
they  penetrate  through  it,  completing  the 
straightCDiog  of  the  fibres  as  they  proceed. 
The  combs  or  heckles  are  placed  at  intenrals 
across  an  endless  band  running  on  rollers  at 
each  end  of  the  machine ;  in  order  to  clear 
the  heckles  as  the  work  proceeds,  another 
endless  band  rsTol?es  on  wheels  at  one  end 
•of  the  machine,  furnished  with  a  series  of 
brushes,  which  clean  the  heckles  of  the  tow ; 
the  brushes  being  in  turn  cleaned  by  a  strip- 
per or  doffer-wheel,  which  collects  the  tow 
and  throws  it  into  the  tow  box. 

When  the  table  has  been  raised  to  the  re- 
quisite eleration,  it  touches  a  trigger  lever, 
which  disengages  a  ratchet  wheel  and  allows 
the  table  to  fall,  its  descent  being  moderated 
by  a  fly-wheel;  a  contrinmce  is  provided  for 
re-engagiog  the  elevating  apparatus. 

The  dsim  Is  to  Dressing  Flax  and  Tow  on 
a  machine  as  described,  having  the  otearing 
and  doffing  apparatus,  and  the  stopping  bob, 
and  weighted  lever  apparatus. 

Intending  Patentees^  or  Paienteei  qf  «nspe- 
eified  inveniions,  fnay  Have  every  needful  infor^ 
motion  and  atsisianee  on  moderate  terms  by 
appUeaiion  to  the  Office  qf  this  Journal^  where 
also  may  be  consulted  the  only  Complete  Re- 
gistry extant  of  Patents  from  the  earliest 
period  {A.D,  1617 1)  to  the  present  time. 


ftKCBMT  AMBBICAK  PATENTS. 

[From  Dr.  Jouet's  Liit  in   the  Journal   of  the 

Franklin  Inititute,  for  February,  1841.] 

Fob  am  improved  Whbel  fob  Car- 
BiAOBs,  Eliska  Talles,  cUy  qf  Hartford,  Con" 
nectieutf  December  27.  The  wheel  is  denomi- 
minateda  MetaiUe  Suspension  Wheels  and  after 
describing  it,  the  patentee  says. that  he  does 


KOTES  AKD  N0TICX8. 


*'  not  daim  the  suspension  prindple,  or  tta 
making  any  part  of  it  of  netal ;  or  any  thlag 
in  the  sh^pe  of  the  spokes,  or  the  securiiig 
them  at  each  end  by  nuts ;  but  I  do  datsa  as 
my  invention  and  improveascnt,  1st.  The  rim 
of  the  whed  of  the  form  and  shape  herdnbciore 
described.  3.  The  furnishing  a  metallkhmb  wilk 
n  box,  or  boxing,  which  can  be  replaced  when 
worn,  and  secured  in  its  place,  as  described. 
3rd.  The  sand  vdves  in  the  manner  and  for 
the  purpose  described." 

The  rim  of  the  whed  is  so  formed  as  to 
have  a  groove,  or  channd,  around  it,  whicfe 
is  to  recdve  woodea  felloes,  and  those  are  to 
be  secured  in  thdr  place  by  hoop  tire,  in  tlw 
usual  way.  The  hub  is  cast  with  a  perform- 
tion  large  enough  to  recdve  a  metallic  box  or 
boxes  for  the  axle  to  run  in.  The  "  sand 
vdves"  are  washers,  with  rims,  borne  up  by 
springy  agdnst  each  end  of  the  hub,  to  pre- 
vent the  entrance  of  dirt  of  any  kind,  and  to 
keep  in  the  oil. 

Fob  an  iMpaovxiccNT  oh  Bbdstbads, 
Benijah  Boaworth,  Fayette  county,  Kentud^, 
December  i4.^This  patent  is  for  the  mode 
of  fastening  the  posts  and  rails  together*  and 
of  tightening  the  sacking  bottom.  The  raHa 
are  to  be  round,  and  have  round  tenons  on 
thdr  ends ;  the  sacking  bottom  is  to  be  at* 
tached  to  them  by  wooden  pins  and  eydet 
boles;  and  on  the  part  which  will  become 
the  under  part  of  each  rail,  there  are  to  be 
projecting  pins  inserted,  three  or  four  inchea 
from  each  end,  making  in  all  eight  such 
pins,  an  inch  in  diameter  and  two  in  length, 
with  a  neck  turned  near  thdr  outer  end. 
Round  these  pins  cords  are  to  pass,  like  those 
used  for  tightening  a  frame  saw,  jiod  the 
cords  are  to  be  twisted  by  means  of  a  stick 
of  wood,  in  the  same  manner,  and  thus  the 
sacking  is  to  be  tightened. 

The  ddm  is  to  "  the  method  herein  de- 
scribed of  tightening  the  sacking  bottoms  of 
bedsteads  by  means  of  the  rope  attached  to 
the  pins  projecting  from  the  under  ddes  of 
the  rails,  and  twisted  by  a  stick." 


XOTSa  AKD  voTicsa. 

Dredgers  Suspension  Bridges. — We  are  hSppy  to 
lee  that  the  admirable  mode  of  conatructing  sttt- 
pension  bridges,  invented  by  Mr.  Dredge,  is  now 
making  some  progress  not  only  in  the  good  opinien 
of  the  scientific,  but  in  actual  adoption.  One  is 
being  erected,  under  the  direct  superintendence  of 
the  patentee,  over  the  Leven,  near  Loch  Lomond, 
the  length  of  which  will  be  300  feet;  and  two 
bridges,  of  the  same  construction,  are  also  now 
about  to  be  erected  over  the  ornamental  waters  of 
the  Regent's  ^xk.—Bath  Journal. 

Asparagus  Paper.— A  paper  mannfafltorer,  of 
Ghent,  has  discovered  that  the  reAise  ends  of  aa- 
paragus  make  excellent  paper,  at  half  the  expense 
of  paper  from  rags,  and  that  a  still  greater  economy 
is  obuined  by  mixing  the  pulp  of  aapangus  with 
that  of  the  beet  root. 


LONDON  :  Edited,  Printed,  and  PuUiahed  by  J.  C.  Robertson,  at  the  Mechanics'  Magsdne  Ofltoe,  ^ 

No.  166,  Fleet-street.— Sold  by  W.  and  A.  Qalignani,  Rue  Vivienne,  Paris; 

Machin  and  Co.,  Dublin;  and  W.  C.  Campbell  and  Co.,  Uambuigh. 


Digitized  by  VjOOQIC 


MUSEUM,  REGISTER,  JOURNAL,  AND  GAZETTE. 


No.  933.] 


SATURDAY,  JUNE  2€,  1841. 

Edited,  Printed  and  PnblUked  bf  J.  C.  Bobcrtton,  No.  166/FlMt-iU««t. 


[Price  34i. 


SALTS  PERPENDICULAR  LIFT  FOR  RAISING  VESSELS  FROM  A   LOWER 

TO  A  HIGHER  LEVEL. 

Fig    I. 


Fig.  3. 


Fig.  2. 
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salt's  PBRPENDICOLAR  lift  for  RA18INO  YBSSELS  FROM  A  LOWER  tO  A 


HIGHER 

Sir,— The  accompanying  plan  for  a 
more  economical  and  expeditious  mode 
of  raising  vessels  from  .a  lower  to  a 
higner  level,  was  suggested  by  me  some 
years  since,  and  the  subject  having 
lately  attracted  considerable  attention, 
I  send  you  my  plan  for  publication  in 
your  Magazine,  if  you  deem  it  suitable. 

In  the  plan,  (fig.  1,  see  front  page) 
will  be  seen  the  frame,  with  the  gates 
Rt  each  end,  also  the  gates  at  the  upper 
^nd  lower  levels,  with  the  necessary 
wells,  weights,  chains,  brakes,  &c., 
^hich  are  still  further  explained  by 
reference  to  the  elevation  (fig.  2)  and 
the  cross  section  (fig.  3).  The  chains 
run  over  a  cast-iron  beam,  at  each  end 
of  which  there  is  a  wheel  so  constructed 
that  the  chain  cannot  slip  when  the 
Arame  is  checked  by  the  brakes.  The 
wheels  next  the  frame  are  made  fast  to 
a  cast  iron-shaft,  which  insures  their 
all  turning  regularly.  A  basin  is  ne- 
cessary at  the  lower  level  with  a  culvert 
under  it,  to  let  out  any  water  that  may 
remain  in  the  lift. 

The  method  of  lowerinff  and  raising 
vessels  by  this  apparatus  is  as  follows : 
When  the  frame  is  at  a  sufficient  depth 


LEVEL. 

to  admit  vessels  to  enter  it,  the  brakes 
are  made  tight  and  the  gates  opened 
for  the  vessel  to  pass  in ;  when  the 
vessel  has  entered  and  the  gates  are 
shut,  the  brakes  arfe  to  be  eased,  and  a 
paddle  drawn,  to  let  out  as  much  water 
as  will  cause  the  weights  to  overbalance 
the  frame,  when  it  will  gradually  rise, 
and  it  will  not  be  necessary  to  check  its 
progress  by  using  the  braices,  till  it  ar- 
rives near  the  top.  When  the  water  in 
the  frame  is  within  about  2  inches  of 
the  water  of  the  upper  level,  the  brakes 
must  be  made  tight,  and  a  paddle  drawn 
to  admit  the  water  into  the  frame,which 
will  thenoverbalance  the  weights  again. 
There  are  grooves  in  the  wall  for  the 
purpose  of  keeping  the  frame  from 
moving  out  of  its  place. 

I  am.  Sir,  yours  respectfully, 

Samcel  Salt. 

9tt  Mulberry-ttreet,  Liverpool,  May  10,  1841. 

Reference  to  the  Engravings, 
a,  the  frame ;  6,  weights  equal  to  the 
frame  and  the  water  contained  therein ; 
c,  the  frame  gates ;  d,  gates  of  the  up- 
per and  lower  levels ;  e,  the  brakes. 


THOUGHTS  ON  STEAM  CARRIAGES. 


Sir,— Some  papers  falling  into  my 
hands  by  the  death  of  a  beloved  rela- 
tive, (who  was  at  times  a  contributor  to 
^our  Magazine,)  f  send  you  the  follow- 
ing article  on  Steam  Carriages.  If  you 
think  proper  to  insert  it,  I  shall  pro- 
bably send  again  at  some  future  time. 

I  remain,  Sir,  with  respect,  &c., 

E.B. 
On  Steam  Carriages, 

The  only  method  I  have  known  em- 
ployed to  cause  a  carriage  to  move  for- 
ward by  means  of  a  power  within  itself, 
is  bv  giving  rotation  to  the  wheels.  In 
all  Kinds  of  motion  that  takes  place  be- 
tween the  surfaces  of  bodies  there  is 
friction,  or  resistance,  and  ctccording  as 
the  surfaces  of  bodies  are  smooth  and 
polished,  or  rough  and  uneven,  so  is  the 
friction  greater  or  less.  Different  kinds 
of  motion  have  also  very  different  de- 
grees of  friction.    A  circular  body  that 


rolls  over  the  surface  of  another  has 
much  less  friction  than  a  body  that  slides 
over  a  surface  similarly  situated.  Fric- 
tion also  increases  as  the  weight  of  the 
body  is  increased.  Were  all  bodies 
perfectly  smooth,  so  as  to  have  no  fric- 
tion, all  those  capable  of  motion  would 
have  a  tendency  to  occupy  the  lowest 
place  possible.  A  body  placed  on  a 
slope  would  slide  or  roll  to  the  bottom. 
It  is  evident,  then,  that  friction  is  a 
useful  property  of  bodies;  since,  by  it, 
we  are  enabled  to  cause  a  carriafi;e  to 
move  forward,  by  making  the  wheels 
revolve.  It  is  by  it,  indeed,  that  we  are 
able  to  walk  or  move  about ;  since,  if 
there  were  no  friction,  ^e  should  slide 
or  roll  till  we  occupied  the  lowest  part 
of  the  ground  on  which  we  were 
placed,  and  there  we  must  remain. 
There  are  no  bodies  so  perfectly 
smooth,  but  that  they  oppose  some 
resistance  to  motion,  more  or  less,  and 
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the  asperities,  or  unevenness,  which 
all  bodies  possess,  may  be  considered 
as  standing  out  from  the  surface,  and 
occasioning  the  different  degrees  of  fric- 
tion in  different  kinds  of  motion.  A 
circular  body  rolling  over  the  surface 
of  another  body  may  be  considered  as 
having  its  asperities  drawn  out  of  the 
asperities  of  the  other  body  in  succes- 
sion, similar  to  the  leaves  of  a  pinion, 
in  rolling  along  a  rack— causing  much 
less  resistance  to  motion,  than  when  one 
body  slides  over  the  surface  of  another^ 
where  the  asperities  may  be  considered 
as  entering  into  each  other,  and  must 
be  broken  down,  or  removed  when  mo- 
tion commences,  the  same  as  a  pinion 
sliding  along  a  rack  must  break  off  the 
teeth  in  which  it  is  engaged.  It  ap- 
pears to  me,  that  it  is  owing  wholly  to 
the  degree  of  obstruction  being  greater 
in  the  one  kind  of  motion  than  the 
other,  that  we  are  able  to  accomplish 
locomotion,  or  to  effect  the  progression 
of  a  carriage  by  giving  rotation  to  the 
wheels ;  since,  were  we  to  suppose  both 
kinds  of  motion  to  offer  equal  resistance, 
or  no  resistance,  and  to  place  a  carriage 
on  a  horizontal  plane,  and  give  a  rotary 
motion  to  the  wheels,  the  only  thing  ef- 
fected would  be  the  rotation  of  the 
wheels,  as  the  inertia  of  the  carriage 
would  effectually  prevent  its  moving 
forward.  It  is  evident,  then,  that  the 
asperities  of  bodies  are  essentially  ne- 
cessary for  accomplishing  locomotion, 
and  that  they  act  much  in  the  manner 
of  tooth  and  pinion ;  only  that  there  is 
a  limit  to  the  action,  which  we  now 
come  to  consider.  Did  this  earth  pre- 
sent but  one  continuous  horizontal  plane, 
there  would  be  little  difficulty  in  caus- 
ing carriages  to  move  over  its  surface  : 
but  since  it  is  composed  of  every  va- 
riety of  declivity,  from  the  steep  and 
difficult  ascent,  to  the  gently  falling 
slope  terminating  in  a  level  plane,  it  be- 
comes necessary  to  examine  whereabout 
the  two  kinds  of  motion  balance  each 
other,  what  inclination  carriages  so 
constructed  would  ascend,  and  gene- 
rally what  inclines  are  to  be  ascended. 
Different  kinds  of  bodies  have  also  an 
effect  on  the  degree  of  friction,  since  the 
wheels  of  a  carriage  will  have  more  ad- 
hesion on  wooden  rails  than  on  iron 
ones,  perhaps  as  much  on  the  common 
road  as  on  wood  ;  and  the  word  adhe- 
sion expresses  all  the  power  by  which 
a  carriage  is  enabled  to  ascend  an  in- 
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dine.  It  must  be  evident  also,  that  on 
whatever  surface  a  carriage  is  placed, 
the  greater  the  uniformity  of  that  sur- 
face the  better,  since  every  inequality 
is  equivalent  to  increase  of  elevation  to 
be  ascended.  The  extreme  limit  that 
it  can  be  possible  for  a  carriage  to  aS^ 
cend,  must  be  an  incline  where  a  car- 
riage  that  has  the  wheels  locked  flAst 
will  just  stand  without  sliding  down,  but 
in  practice  it  will  be  found  to  be  some- 
what less.  Many  that  have  been  con«> 
structed  have  been  enabled  to  ascend 
only  a  trifling  incline.  It  becomes  ne- 
cessary then  to  examine  what  ought  to 
be  attended  to  in  their  construction  to 
make  them  more  effective. 

And  first,  since  the  adhesion  of  the 
wheels  to  the  ground  is  increased  as 
the  pressure  or  weight  upon  them  is 
increased,  the  weight  of  the  whole  must 
as  much  as  possible  be  thrown  upon 
those  wheels  that  have  motion  given 
them  from  the  engine,  and  not  be  placed 
on  trains  to  be  drawn  after  the  engine 
carriage.  The  next  thing  to  be  con- 
sidered, perhaps,  is  less  unaerstood«  and 
will  require  more  explanation.  It  la 
the  mode  of  applying  the  power  of  the 
engine  so  as  to  answer  the  purpose 
most  effectually.  In  order  to  do  this, 
we  will  first  consider  a  carriage  placed 
on  the  horizontal  plane,  A  B,  and  it  will 
be  found  that,  in  such  a  wheel  B  D  E| 
the  line  of  direction,  F  G»  pasaet 
through  the  point  of  contact  of  th^ 


wheel  with  the  fp-ound,  and  conse- 
quently, that  it  will  not  be  affected 
by  the  action  and  re-action  of  the  steam 
in  wh&tever  direction  it  may  be  em- 
ployed, whether  vertically  or  horizon- 
tally. But  if  we  now  consider  the  same 
wheel  C  D  £,  placed  on  an  incline  as 
A  X,  we  shall  find  it  to  be  very  dif- 
ferently situated,  since,  when  the  point 
of  contact  of  the  wheel  with  the  plane 
18  0,  the  line  of  directioni  or  the  per- 
CC2 
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pendicDiar  line,  will  meet  the  plane  in 
H ;  and  the  way  in  which  the  steam  is 
applied  will  now  become  a  matter  of 
importance,  for  if  the  steam  act  in  the 
vertical  direction,  it  will,  by  its  reaction, 
lift  as  much  weight  off  as  presses  upon 
6.  Again,  when  the  crank  is  in  the 
opposite  direction,  F  will  be  denressed 
with  the  same  force  as  6  is  liftea. 

On  reconsidering  what  I  have  last 
written  commencing  with  the  words, 
"The  next  thing  to  be  considered,*'  I  feel 
some  misgivings  as  to  its  accuracy,  and 
cannot  but  consider  it  somewhat  pro- 
blematical, and  shall  not  therefore  en- 
ter upon  the   details  I  had  intended. 
The  whole  of  the  article  is  more  an  ex- 
amination into  principles  than  a  state- 
ment of  ascertained  facts,  and  there- 
fore, I  shall  take  another  view  of  the 
subject,  which  I  will  now  explain.  The 
cylinders  are  to  be  placed  horizontally, 
and  there  must  be  twice  the  usual  num- 
ber, as  they  are  to  be  single  acting,  or 
impelled  by  the  steam  in  one  direction 
only,  the  reason  of  which  will  presently 
appear.    In  other  locomotive  engines, 
where  the  piston  is  impelled  in  both  di- 
rections by  the  steam,  the  position  of 
the  cylinders  is  a  matter  of  convenience 
only,  because  the  principle  I  am  now 
endeavouring  to  establish— namely,  the 
reaction  of  the  atmosphere— K^annot  be 
of  service.  Suppose,  m  such  an  engine, 
the  cylinders  are  placed  horizontally, and 
the  motion  of  the  piston  in  one  direc- 
tion had  caused  the  engine  to  re-act  in 
the  opposite ;  vet,  immediately  follows 
the  stroke  of  the  piston  in  the  contrary 
direction,  which  acts  as  a  counterforce, 
and  thus  they  neutralize  each  other. 
Now  let  it  be  supposed,  that  the  pistons 
are  acted  upon  by  the  force  of  the  steam 
in  one  direction  only,  and  that  the  op- 
posite direction  to  that  which  the  en- 
gine is   travelling,  the  re-action  will 
assist  in  causing  the  progression  of  the 
engine,  and  it  will  be  able  to  ascend 
spreater  inclines  than  it  otherwise  would 
do,  since  the  re-action  acts  similar  to 
an  external  force,  pushing  or  drawing 
the  engine. 

The  return  stroke  is  to  be  accom- 
plished in  a  manner  similar  to '' Watt's 
Single  acting  Engine,"  by  a  side  valve 
opening  a  passage  between  the  bottom 
and  top  of^the  piston,  and  cutting  off 
the  communication  with  the  atmo- 
sphere and  boiler,  thus  causing  the  pis- 
ton to  be  returned  in  a  non-resisting 


medium;  and  when  the  engine  travelled 
the    contrary  way,  the    steam    could 
escape  on  the  other  side  of  the  piston, 
all  tilings  being  made  so  that  the  side 
of  the  piston  which  communicates  with 
the  boiler,  and  that  which  communi- 
cates with  the  atmosphere,  can  be  re- 
versed when  requisite.   After  fully  con- 
sidering what  1  have  now  written,  I 
believe  the  advantage  would  only  be 
proportionate  to  the  extent  of  surface  of 
the  pistons,  and  of  the  velocity  with 
which    they  met  the  air;   and   con- 
sequently   separate    piston    cylinders 
travelling  very  quick,  merely  as  assist- 
ants, and  unconnected  with  the  wheels, 
would  best  answer. '  While  on  this  sub- 
ject, I  will  describe  a  method  I  had 
contrived  many  years  ago  for  ascending 
inclines.    The  idea  was  taken  from  the 
manner  in  which  a  reptile  moves  itself 
along  the  ground  by  sticking  by  the  hind 
part  of  its  bodv,  while  it  protrudes  the 
forepart,  and  then  sticking  by  the  fore- 
part while  it  draws  up  the  nind  partf 
and  thus  moves  itself  along.    And  now 
for  the  imitation — I  made  a  carriage 
consisting  of  two  independent  frames 
of  equal   length    and    breadth  —  the 
one    placed   immediately  above    the 
other,  and  a  little  distance  from  it,  and 
the  front  end  of  the  under  frame  having 
a  pair  of  wheels  resting  on  the  ground^ 
while  the  back  end,  by  means  of  a 
pair  of  friction  wheels,  rolls  along  a 
guideway  inside  the  upper  frame.    In 
the  same  manner,  the  back  end  of  the 
upper  frame  has  a  pair  of  larger  wheels 
resting  on  the  ground,  while  the  front 
end  has  a  pair  of  friction  wheels  like 
the  former,  rolling  along  a  guideway 
inside  the  under  A*ame.    The  frames 
will  thus  allow  of  either  the  one  or  the 
other,  as  the  case  may  be,  moving  along 
as   far  as  the  guideway  will    permit. 
Eacl}    of  the   ground  wheels   nas    a 
ratchet  wheel  and  click,  which  allows 
the  wheels  to  turn  in  the  forward  di- 
rection only.    The  under  frame  is  made 
as  light  as  may  be,  and  the  top  frame  is 
made  heavy,  and  the  weight  placed  as 
much  as  possible  over  the  hind  ground 
wheels,  which  are  attached  to  it,  and 
which  are  the  wheels  driven  by  the 
engine  when  working  the  common  way, 
as  the  other  plan  is  intended  to  be  used 
only  where  the  ascent  is  difficult,  which 
I    shall  now  consider.    Suppose   the 
upper  frame  is  stationary,  and  has  a 
crank  attached  to  it  which  has  motion 
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^iven  if,  and  from  which  a  crank  rod  is 
jointed  to  the  under  frame.    Since  ihe 
wheels  will  not   turn   backward,  the 
heavy  stationary  frame  will  push  the 
liffhter  under  frame  forward ;  but  now, 
when  by  the  revolution  of  the  crank  it 
becomes  the  turn  of  the  b'ghter  frame 
to  stand  still,  it  will  be  unable  to  push 
the  heavy  upper  frame  forward,  and 
therefore  something  more  will  be  re- 
quisite, which   I  will  tr^  to  explain. 
To  the  fore  part  of  the  inner  frame  is 
jointed  a  lever  which  extends  to  the 
back  part,  and  has  a  wheel  at  the  end 
of  it  which  runs  on  the  ground,  and 
has  a  ratchet  wheel  and  click  attached 
to  it.    This  lever  also  carries  a  short 
steam    cylinder  of  considerable  size, 
and  which  has  fitted  to  it  a  piston,  &c. 
The  top  of  the  piston  rod  takes  hold 
of  a  lever  which  extends  horizontally 
under  the  axle  of  the  back  wheels,  and 
is  jointed  to  the  fore  part  of  the  under 
frame,  as  the  other.    On  the  axle  of 
the   back  wheels  there  is   a  friction 
wheel  turning  loose  upon  it,  and  which 
also  has  a  ratchet  wheel  and  click  to 
make  it  turn  in  the  forward  direction 
only,  and  it  runs  along  this  last  men- 
tioned lever  when  the  steam  presses  it 
against  it,  and  when  the  cranlc  motion 
before  described  begins  to  act  upon  it. 
Of  course  the   motion    of  the  crank 
which  causes  the  alternation   of  the 
two    frames,  and   the   action    of  the 
steam  upon  the  lever,  must  correspond, 
that  is,  when  the  top  frame  is  station- 
ary the  force  of  the  steam  must  not 
press  the  lever,  since  it  is  then  the 
under    frame    which    requires    to    be 
moved ;  but  when  it  is  the  turn  of  the 
bottom  frame  to  be  stationary,  the  lever 
must  then   be   pressed  with   the   full 
force  of  the  steam,  since  with  whatever 
force  it  lifts  the  top,  it  reacts  with  the 
same   force  against  the  bottom,  and 
thus  causes  it  to  become  a  fulcrum  by 
which  to  move  the  other  frame  forward. 
The  model  to  which   I   have  before 
alluded  was  intended  for  common  roads, 
and  the  axis  of  the  front  wheels  had 
an  upright  spindle  by  which  they  could 
be  set  in  any  oblique  direction  so  as  to 
wheel  round  when  required.  The  crank 
to   which  I  have,  before  referred   as 
causing  the   alternate  motion  of  the 
upper  and  under  frames,  is  placed  on 
one  side  of  the  upper  frame,  while 
another  axle  on  the  opposite  side,  and, 
as  it  were,  forming  a  part  of  the  same 


line  as  the  crank-shaft,  has  a  catch  or 
claw  upon  it$  near  the  end  of  this  same 
shaft  is  a  socket,  one  end  of  which 
carries  a  catch,  and  the  other  end  two 
cranks  set  square  to  each  other,  with 
two  connecting  rods  from  the  cylin- 
ders. This  socket  can  be  thrown  bv 
a  fork  and  levers,  so  that  the  eaten 
takes  the  other  catch  when  the  wheels 
work  in  the  common  way,  or  thrown  to 
the  other  side  it*  takes  the  crank  and 
commences  the  alternating  motion. 
When  intended  for  the  conveyance  of 
passengers,  the  unpleasantness  of  the 
alternating  motion  might  be  overcome 
by  mechanical  contrivance* 

T.B. 

DarliDgtOD,  May  7, 1841. 


STEAM  NAVIGATION— RIVER  THAMES 
STEAMERS.' 

Sir,— From  time  to  time  your  Jour- 
nal has  noticed  the  rapid  improvements 
that  have  been  made  in  steam  naviga- 
tion, and  your  readers  have  often  been 
astonished  in  perusing  the  account  of 
some  fresh  wonder  in  the  way  of  "a 
ivew  Thames  steamer  which  we  are  told 
beats  all  that  has  ever  been  heard  of." 
London  has  always  been  pre-eminent 
for  the  number  and  the  beauty  of  the 
splendid  steam  ships  which  frequent 
her  port,  but  more  particuladv  for  those  ' 
celebrated  river  boats  which  are  un- 
Questionably,  as  low-pressure  ones,  the 
fastest  in  the  world.    But  it  is  at  the 

Present  time,  in  the  year  1841,  that 
lOndon  presents  to  one  interested 
in  steam  navigation  the  most  striking 
view  of  the  high  state  of  perfection  to 
which  the  energy  and  skill  of  her  artif- 
zans  have  brought  this  science.  Who 
would  have  dreamt,  ten  years  a^o,  that 
it  would  be  possible  to  go  from  tne  City 
to  Gravesend  in  an  hour  and  ten  mi- 
nutes P  True  it  is  that  five  out  of  the 
thirty  miles  are  travelled  over  by  rail- 
way to  Blackwall ;  but  would  any  per- 
son have  been  listened  to,  ten  years  ago, 
who  would  have  had  the  hardihood  to 
predict  that  a  low-pressure  Thames 
steamer  would  be  able  to  run  the  dis- 
tance  between  Blackwall  and  Gravesend 
in  an  itour  ?«  That  such  is  the  fact,  and 
that  it  has  been  often  done,  I  appeal  to 
the  many  hundreds  who  have  travelled 
bv  either  of  those  splendid  boats,  the 
/ratViray,  or  Blackwall,  which  ply  be- 
tween those  two  places.    These  two 
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iron  boats  were  built  by  Ditchbum  and 
Co.,  of  Blaekwall,  and  were  fitted  each 
with   a  pair  of  90  horse-power  en- 
gines by  Messrs.  Fenn,  of  Greenwich, 
and  Messrs.  Miller  and  Co.,  of  Blackwall. 
They  were  placed  on  this  station  early 
in  the  season,  at  the  instigation  of  the 
Blackwall  Railway  Company,  and  have 
hitherto  met  with  great  success.    Of 
the  two,  the  Railway  is  a  little  the  fast- 
est, and  her  speed  was  found  by  actual 
observation  to  be  fully  sixteen  miles  an 
hour !    Last  year  your  readers  will  re- 
member that  the  celebrated  Gravesend 
Ruby,  so  long  the  champion  of  the 
river,  was  considered  to  have  been  quite 
cast  into  the  shade  by  the  feats  of  se- 
veral new  competitors;  yet  I  see  by 
one  of  the  morning  papers,  that  this 
second-rate  steamer  made  her  passage 
from   London    Bridge   to    Gravesend 
(thirty  miles)  on  the  7th  of  June,  in- 
cluding seven  stoppages,  in  the  short 
space  of  one  hour  and  thirty-five  mi- 
nutes.   This  gives  her  a  speed  of  rather 
more   than  eighteen   miles  an  hour ! 
Why,  the  Father  Thames,  the  celebrated 
iron  steamer,  which  last  year  was  said 
to  have  beaten  this  wooden  steamer, 
and  every  thing  else,  hollow,  made  her 
fastest  voyage  this  season  in  only  one 
hour  and  thirty-six  minutes.    This  is 
now  the  fourth  season  the  Ruby  has 
been  running,  and  barely  the  Father 
Thameys  second,  and  yet  the  former 
beats  her  rival  with  all  the  advantages 
an  iron  steamer  has  over  a  wooden  one. 
Your  readers  also  heard  a  good  deal 
last    year  about  Mr.  Napier's  flyine 
Eclipse  running  to  Margate  and  back 
in  tne  day.    This  singular  steamer,  I 
find,  is  still  running,  but  with  poor  suc- 
cess, and  although  working  at  a  much 
higher  pressure  than  any  other  Thames 
steamer,  has  been  passed  by  the  Rail- 
way.    Another,    and  very   handsome 
iron  steamer  named  the  Orion,  built  at 
Ipswich,  with  London-made  engines, 
has  commenced  running  this  summer 
between  London  and  Ipswich.    I  have 
not  been  able  to  ascertain  her  exact 
rate  of  speed,  but  this  I  know,  that  she 
has  beaten  the  Orwell  on  two  several  oc- 
casions, and  as  that  vessel  is  one  of  the 
fastest  on  the  river,  and  nearly  equal  to 
the    Ruby,  her  speed  must  be   at   a 
prettv  high    rate.     The   increase   of 
small  iron  steamers  plying  to  Green- 
wich, Woolwich,   &c.,  &c.,  has  been 
this  year  astonishing,  and  it  cannot  but 


be  a  source  of  gratitude  that  the  citi- 
sens  of  London  have  now  placed  at 
their  command  the  greatest  facilities 
for  rational  and  healthful  enjoyment^ 
and  moreover,  at  the  most  trifling  ex- 
pense. Almost  all  of  these  vessels' 
travel  with  great  rapidity,  and  are  much 
admired  for  their  beautiful  symmetry. 
If  things.  Sir,  continue  to  progress 
year  by  year,  at  this  rate,  what  may  we 
not  expect  P 

I  remain,  yours,  &c., 
Nauticus. 

IfOndon,  JTune  18, 1811. 


OAS   manufacture— SETTING  BR- 
TORTS,  ETC. 

Sir, — Having  received  many  appli- 
cations requesting  further  information 
upon  my  economical  mode  of  setting  and 
working  retorts  for  the  production  of 
carburetted  hydrogen  gas  (described  at 
page  60  of  your  present  volume),  i 
forward  you  the  following  as  answers 
to  the  numerous  questions  put  to  me, 
hoping  they  will  be  found  sufficiently 
explicit  by  all  parties  interested  in  these 
matters. 

All  flues,  and  other  such  complica- 
tions, are  avoided  by  means  of  this 
coking  oven,  which  renders  it  so  ex- 
tremely simple,  that  I  think  a  full  de- 
scription sufiicient;  otherwise  I  would 
have  forwarded  a  plan  and  section  of 
the  oven  and  retort. 

It  may  be  built  either  of  stone  or 
bricks,  lined  with  fire-bricks,  exactly  as 
described  in  my  former  letter,  keeping 
the  top  as  near  of  a  dome  shape  as  pos- 
sible, that  the  heat  may  be  reverberated 
upon  the  retort,  and  burning  slack 
whilst  undergoing  the  process  of  car- 
bonization ;  but  built  of  either  material, 
its  cost  would  not  exceed  10/.  or  12L 

My  first  intention  was  to  have"  placed 
two  retorts  side  by  side,  but  finding  one 
more  than  adequate  to  the  work  re- 
quired, I  fixed  it  along  the  centre  of  the 
oven  upon  brick  pillars  18  inches  high ; 
this  I'etort  was  replaced  in  February 
last  without  inconveniencing  the  con- 
sumers,  and  without  having  another  to 
work  whilst  it  was  so  removed. 

As  to  the  length  of  time  that  such  an 
oven  will  remain  in  good  repair,  I  can- 
not pretend  to  say,  but  certainly  it  will 
be  much  longer  than  any  other  kind 
with  which  I  am  acquainted.  The  time 
that  ^  retort  will  last  is  stated  ni  mj 
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former  letter  sufficiently  near,  aUhoiigh 
it  was  worked  a  fortnight  longer  than 
is  stated  therein.  It  was  H  inch  thick, 
and  had  been  in  an  oven  upon  the  old 
principle  a  short  time,  before  it  was 
placed  in  the  one  referred  to. 

The  retort  is  charged  with  from  1  to 
l}cwt.  of  coal,  according  to  its  tempe- 
rature, so  that  they  may  be  worked  out 
in  three  hours ;  the  average  quantity  of 
gas  which  I  have  made  from  a  ton  of 
coal  during  the  whole  of  the  winter,  is 
11,500  cubic  feet.  The  quantity  given 
out  by  a  charge  varying  with  the  heat 
of  the  retort,  from  8  up  to  15,000  cubic 
feet  from  a  ton  of  coal,  perhaps  15,000 
may  be  the  greatest  quantity  ever  yet 
'  produced  from  a  coal  which  gives  a 
coke  I  of  its  original  weight. 

This  was  produced  under  a  pressure 
of  one  inch  of  water,  and  I  can  gua- 
rantee the  same  result,  to  any  one  under 
similar  circumstances. 

It  is  not  so  much  the  quality  of  the  coal 
upon  which  the  quantity  of  gas  given 
out  from  a  given  portion  will  depend, 
but  rather  the  temperature  at  whicb 
the  retorts  are  worked ;  although  seve- 
ral other  parts  of  the  apparatus  require 
the  strict  attention  of  the  engineer,  as 
they  all  conduce  to  the  generating,  as 
well  as  to  the  manufacturing  processes. 

If  we  work  a  retort  at  a  low  tempe- 
rature, the  bituminous  part  of  the  coal 
18  merely  converted  into  vapour,  which 
has  no  sooner  passed  from  the  heated 
surfaces  than  it  is  condensed  into  tar 
and  ammoniacal  water,  leaving  little  or 
no  carburetted  hydrogen;  but  upon 
raising  the  temperature  considerably, 
these  particles  of  tar  in  vapour  no 
sooner  leave  the  coal,  than  they  come 
in  contact  with  the  ignited  surface  of 
the  retort,  whereby  they  are  decom- 
posed, the  carbon  adhering  and  form- 
ing the  crust  found  lining  the  interior 
of  old  retorts,*  and  the  carburetted  hy- 
drogen, naptha,  &c.  passing  off  by  the 
exit  pipe.  Now  it  will  be  plain  to 
any  one,  that  the  more  intense  is  the 
heat  of  the  surface  which  effects  this 
purpose,  the  more  capable  will  it  be  of 

•  At  I  perceive  that  thli  species  of  carbon  It  much 
harder  when  depMited  upon  an  intensely  heate4 
surface,  than  upon  one  moderately  so.  perhaps  it 
may  be  worth  the  attention  of  some  of  your  nume- 
rous Bcienttflc  readers  to  ascertain  whether  such  de- 
posit would  take  place  in  a  platinum  retort,  or 
what  kind  of  substance  would  be  produced  by  a 
Teiy  intense  heat  in  such  a  one.  I  think  the  tub- 
^eet  ia  worthy  of  inquiry. 


volatilizing  the  whole  of  the  products 
given  out  by  the  coal  duripg  the  process 
of  distillation,  and  of  course,  the  less  in 
proportion  will  be  the  quantity  of  tar 
and  naptha  produced. 

It  is  by  this  principle  that  the  tar 
must  be  consumed,  either  by  an  in- 
tensely heated  surface  or  by  passing  it 
over  a  neater  extent  of  surface  mode- 
rately heated,  and  which  1  have  no 
doubt  I  shall  be  able  to  effect  ere  long 
by  a  very  simple  and  not  expensive  pro- 
cess. 

I  have  been  induced  to  give  the 
above  hints  upon  the  seneratin^  of 
coal  gas,  that  tne  principle  by  which  I 
have  obtained  so  great  a  quantity  from 
a  fi'iven  portion  of  coal  may  be  fiiUy 
understood,  a^id  again  assure  you,  that 
I  have  not  gone  to  the  outside  in  my 
calculations. 

As  by  this  means  a  retort  may  be 
kept  heated  from  a  blood  red  up  to 
nearly  the  melting  point  of  cast  iron ; 
so  the  quantities  of  gas  generated  may 
be  varied,  and  also  the  length  of  time 
that  a  retort  will  continue  to  be  fit  for 
working. 

I  would  advise  to  place  only  one  re- 
tort in  an  oven  at  first,  till  such  time  as 
the  men  are  used  to  the  way  of  work- 
ing it ;  when,  I  have  no  doubt,  but  two 
may  be  used  with  increased  advantage* 

Hoping  I  have  not  intruded  too  far 
upon  your  valuable  pages,   I  remain, 

Sir,  your  most  obedient  servant, 

John  Thomas. 

Wem,  Salopi  April  13, 1841. 


NEW  THEORY  OF  MA0NBTI8M. 

Sir,— Magnetism  is  no  longer  a  mys- 
tery. Philosophers  have  all  along 
agreed  that  magnets  give  out  a  fluid ; 
but  none  ever  thought  for  a  moment 
that  it  was  necessary  for  them  to  be  sup- 
plied with  it.  It  has  been  supposed, 
that  if  a  magnet  were  in  operation  for 
a  century,  the  fluid  emitted  from  it,  all 
proceeded  from  the  interior  of  .the  bodvt 
so  that  if  it  had  giyen  out  a  ton  of  subtile 
fluid,  this  had  all  been  contained  in  the 
interstices  of  a  body,  which  at  the  same 
time,  iron,  fluid  and  all,  did  not  weigh 
perhaps  two  ounces.  So  much  for  phi- 
losophy !  Magnets  do  give  out  a  subtile 
fluid,  but  they  lake  it  in  before,  or  as 
soon  as  they  be^n  to  ^ive  it  out  Apd 
when  once  set  in  motion,  it  continue^ 
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to  flow  through  them,  on  the  same  prin- 
ciple that  water  rises  in  capillary  tubes. 

This  augments  the  pressure  in  the 
space  into  which  it  flows,  and  reduces 
it  in  the  space  from  which  it  is  taken. 
Thus  if  an  ounce  of  atmosphere  be 
taken  from  one  pole  and  transferred  to 
that  of  the  other,  there  is  a  positiTe 
pressure  of  two  ounces  more  at  one 
pole  than  the  other.  This,  and  this 
alone,  is  the  long  sought  solution,  and 
furnishes  a  definition  of  attraction,  re- 
pulsion and  polarity,  and  will  shed  a 
new  light  on  science. 

I  am,  Sir, 

Your  most  obedient  servant, 

George  Towlbr. 

St.  Lanrencei  Norwich,  May  12,  IMl. 


PARXS'S  POCKET  INDISPENSABLE. 


The  above  sketch  represents  an  in- 
genious and  convenient  little  instru- 
ment, which  our  neighbour,  Mr.  Parks, 
Ko.  140,  Fleet-street,  has  just  brought 
out  under  the  title  of  "A  Pocket  Indis- 
pensable, and  hat  or  cloak  suspender." 

It  is  submitted  as  being  useful  for  a 
great  variety  of  purposes  ?^ First,  as  a 
hat  or  cloak  suspender  in  public  as- 
semblies, where  pegs  cannot  be  found  : 
it  >  so  constructed,  that  the  hat  is 


grasped  by  the  prongs  a  b,  closed  by  a 
slide  c,  and  can  be  suspended  from  a 
button-hole — from  a  small  nail— or  any 
projecting  part  by  the  hook  rf.  It  is  re^ 
commended  to  travellers  in  particular ; 
it  makes  an  excellent  watch -hook — can 
be  used  as  a  cigar-holder,  and  in  a 
variety  of  other  ways. 


PRINCIPLES   OF  BRIDGE  BUILDING. 

Sir, — The  invention  of  bridges  was 
the  first  step  towards  civilization,  and 
without  them,  no  doubt  we  should  be  as 
originally ;  therefore,  their  construction 
is  well  deserving  the  attention  of  every 
scientific  man  and  journalist  who  aims 
at  his  country's  good. 

I  am  now  induced  to  address  you  on 
the  subject,  from  seeing  in  a  late  num- 
ber of  j^our  journal  the  opinions  of  a 
few  men  who  stand  hi^h  as  engineers 
in  this  branch  of  mechanics,  wnich^  if 
suffered  to  ^ass  unnoticed,  will  be  a 
tacit  admission  that  their  views  are 
well  founded,  and  the  promulgation  of 
which  may  lead  to  incalculable  mis- 
chief. 

Messrs.  Kendall,  Brunei,  Donkin,  and 
other  civil  engineers,  have  contended 
that  heavy  bod'tee  are  less  liable  to  mo- 
tion ;  in  this  they  are  right,  but  they 
forget  that  they  are  also  less  able  to 
bear  it.  And  according  to  their  dogma, 
all  that  is  required  in  suspension  bridges, 
is  rigidity  in  the  platform  or  horizontal 
line,  to  be  obtained  only  by  vertical  or 
horizontal  diagonal  trussing,  or  by  ad- 
ditional wei^hr.  This  of  course  infers 
that  the  horizontal  line  is  almost  every 
thing  in  suspension  bridges,  and  the 
arch  to  be  hiirdly  deserving  even  a  se- 
condary consideration  J  but  surely  it 
roust  be  clear  to  every  body  else,  that 
the  arch  in  every  bridge,  be  its  position 
upwards  or  downwards,  is  as  essential 
towards  the  support  of  the  stniclnre  as 
the  horizontRl  line.  I  conceive  that 
they  are  both  equallv  as  useful  in  all 
bridges,  even  as  much  so  as  the  muscle 
and  bone  in  the  human  arm.  If  the 
horizontal  line  be  of  such  importance 
in  suspension  bridges  as  they  have 
pointed  out,  then  how  is  it  that  it  is  so 
much  neglected  in  stone  bridges  P  Truth 
in  the  one  case  must  be  truth  in  the 
other,  as  the  same  principle  pervades 
both.  ^  Oscillation,  undulation  or  vibra- 
tion  in    suspension  bridges,  is   only 
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motion  in  different  directions,  which 
ori^nates  in  half  of  the  suspended 
weight  heing  balanced  on  the  lowest 
point  of  the  arch,  and  which  multiplies 
directly  as  the  length,  and  inversely  as 
its  depth.  Consequently,  the  wnole 
suspended  weight  is  easily  set  in  mo- 
tion by  the  slightest  force  in  any  di- 
rection. The  same  holds  good  with 
the  common  stone  bridge,  but  it  is  less 
perceptible,  owing  to  the  weight  of  the 
transit  loads  being  so  trivial,  in  com- 
parison with  the  weight  of  the  struc- 
ture. In  the  Menai  Sridge,  if  its  sus- 
pended weight  be  a  thousand  tons,  as 
the  deflection  of  the  arch  is  one  fifteenth 
of  its  length,  the  strains  in  the  chains 
at  the  centre  are  3,750  tons,  not  an 
atom  of  which  should  be  there,  as  it  is 
but  the  extremity  of  two  projections. 
And  when  this  enormous  load,  which  is 
composed  of  weight  and  leverage,  is  in 
motion,  so  extensively  as  Mr.  Powis 
has  asserted,  no  human  mind  can  cal- 
culate the  destruction  to  which  the 
structure  must  be  exposed  in  conse- 
quence. Besides,  such  a  system  is 
enormonsl3r  expensive ;  the  chains  alone 
of  this  bridge  are  about  2,000  tons 
weight,  while  they  need  not  be  more 
than  50  tons — the  masonry  only  one- 
fifth  what  it  now  is — the  'timber  one- 
third.  Neither  does  a  bridge  stand  in 
need  of  any  vertical  or  horizontal  dia- 
gonal trussing.  In  short,  there  need  be 
no  timber  used  in  suspension  bridges, 
as  iron  and  stone  will  answer  every 
purpose,  and  these  are  very  durable 
and  cheap  materials. 

What  1  have  now  stated  will  not  long 
remain  mere  assertions,  as  there  wiU 
be,  in  the  course  of  a  week  or  two,  in 
the  Regent's  Park,  practical  proof  of  its 
truth.  I  have  now  only  to  add,  that  in 
my  humble  opinion,  the  common  arch, 
with  good  abutments  in  architecture,  or 
for  vaults  and  tunnels,  whether  it  be 
upwards  or  downwards,  when  it  is  the 
segment  of  a  circle,  is  a  perfect  piece 
of  mechanism,  as  every  particle  against 
it  is  stationary,  and  is  a  component 
part  of  the  arch,  which  in  fact  is  self- 
supporting  in  the  highest  degree.  But 
a  bridge  is  exposed  to  transit  load, 
which  is  ever  destroying  it ;  therefore, 
the  common  arch  is  any  thing  but  cor- 
rect or  mechanical  for  the  construc- 
tion of  bridges* 

1  am»  Sir,  your  humble  servant, 

Jamks  Drrdgr. 
Batb,  Juno  18, 1841. 


TBB   KBW  TBXOBT   OF  TBB   UNIYBRSB. 

Slr,^We  often  see  new  systems  of  theories 
formed  only  to  account  for  some  particular 
phenomenon  ;  some,  although  ingenious  and 
apparently  consistent  ivith  the  objects  ivhich 
have  occasioned  them,  are,  however,  incorrect 
enough  to  lead  many  into  error,  and  from 
such  causes  indifferent  or  impracticable 
schemes  are  frequently  pursued  with  entha* 
siasm  at  an  extravagant  cost ;  while  others, 
more  useful  and  easy,  are  negleeted  or  re- 
tarded in  their  progress.  The  New  Theory 
of  the  Universe  will  afford  an  opportunity  to 
establish  the  true  principles,  so  desirable  in 
practical  science. 

I  consider  the  iirmamental  fluid  as  unique. 
Absorbed  in  a  state  of  positive  cold,  by  a 
power  inherent  to  a  peculiar  disposition  of 
the  matter,  it  passes  to  the  state  of  positive 
beat :  then  the  heat  must  be  resident  in  that 
peculiar  disposition  of  the  matter,  not  as  a 
fluid,  but  generated  at  the  moment  of  ab- 
sorption. It  will  remain  latent  till  a  decom- 
position, when  the  matter  is  volatilised  and 
saturated  by  the  fluid,  constitutes  its  state 
of  pof  itive  heat.  The  cause  of  having  various 
fluids  of  positive  heat  must  be  various  kinds 
of  matter.  If  matter  was  an  unique  sub- 
stance, its  combination  with  the  firmamental 
fluid  would  be  varied  by  density  alone,  their 
affinity  would  be  the  same,  and  an  equili- 
brium would  soon  be  inevitable.  If  the 
different  properties  assumed  by  all  inanimate 
substances  were  due  to  peculiar  dispositions 
only,  the  pretensions  of  the  alchemist  to  pro- 
duce gold,  would  not  be  so  much  out  of 
reason  ;  but  from  my  manner  of  viewing  the 
'  things,  the  pretension  of  producing  even  ihe 
rudest  material  from  substances  which  do  not 
constitute  the  sa'me,  will  remain  a  nonentity. 
Had  the  alchemist's  skill  been  directed  to  the 
production  of  diamond, — although  diamond 
is  considered  rarer  and  more  precious  than 
gold,— it  would  have  been  much  more  reason- 
able :--diamond  is  pure  carbon — carbon  is 
extensively  found  in  combination  with  other 
matter-— easily  disengaged  —  and  readily 
adapted  to  new  combinations.  I  see  no 
reason,  therefore,  why  a  concretion  of  pure 
carbon  eould  not  be  obtained :  then  if  the 
endeavour  of  the  alchemist  had  been,  in  that 
case,  crowned  with  success,  we  should  have 
had  diamond  as  we  now  have  glsss  and 
crystal. 

The  inert  quality  of  matter  makes  it  obe- 
dient to  the  strongest  impulse,  and  (as  I  ex*' 
pressed  it  in  my  first  communication  on  this 
subject)  there  I  And  the  plain  principle  of 
all  motion  and  muieUion,  Let  us  consider  all 
matter  and  substance  in  four  different  states. 
Solid,  liquid,  gaseous  and  fluid  ;  and  accord, 
ing  to  their  diflirrent  kind  and  admixture  they 
will  form  bodies  of  different  specific  gravity* 


Digitized  by  VjOOQIC 


474 


DECIMAL  ICONET. 


Any  quantity  of  matter  to  constituted ,  and 
under  the  immediate  iofluence  and  pressure  of 
the  firmamental  fluid,  \vill  form  a  globe,  the 
solid  and  liquid  matter  at  the  centre,  and  the 
gaseous  and  fluid  surrounding  it  as  an  atmo- 
sphere ;  and  if  there  were  in  the  universe  a 
Jixed  point  for  the  matter  to  rest  upon,  all 
matter  would  have  gathered  around  it  and 
stand  still,  pressed  by  the  firmamental  fluid. 
But  as  there  is  no  such  point,  the  matter  is 
eTcntually  formed  into  distant  globes.  Solids,  . 
forming  a  nucleus  and  buoyant  by  their  at* 
mosphere,  are  dispersed  and  floating  at  in- 
definite distances  in  the  firmamental  fluid,  and 
their  distances  and  motions  are  due  to  the 
law  of  specific  gravity.  The  globular  form 
of  a  body  by  equal  pressure,  and  the  precipi- 
tation or  ascension  of  bodies  by  specific 
gravity,  is  a  fact  so  easily  observed,  as  to 
need  no  further  illustration  here. 

Matter  is  nowhere  in  a  state  of  positive 
rest ;  every  mass  or  particle  of  it  being  in- 
cessantly carried  away  into  the  great  fourbillon 
of  the  universe,  and  the  apparent  rest  that 
we  can  appreciate  is  only  relative  to  time  and 
distances.  Any  particular  motion  from  this 
apparent  rest,  performed  in  time  and  distance 
under  our  immediate  control,  is  submitted 
to  the  same  laws  that  influence  the  heavenly 
bodies.  As  long  as  a  body,  set  in  motion  in  a 
particular  direction  or  round  a  centre,  is 
urged  by  a  sufficient  power,  it  will  continue 
to  move  in  that  direction,  or  round  that  cen- 
tre ;  but  if  the  original  power  ceases,  or  if  in 
its  progress  the  body  encounters  some  ob- 
stacle, its  peculiar  motion  would  cease,  either 
in  a  slow  and  gentle  manner,  or  by  a  sudden 
stop.  The  body  will  then  resume  a  state  of 
relative  rest,  or  arquire  motion  in  a  new 
course,  and  this  is  to  be  understood  as  well 
for  solid  and  liquid  matter,  as  for  gaseous  and 
fluid,  without  exception  of  light,  caloric  and 
electricity. 

I  should  wish  to  know  from  E.  A.  M.  if 
these  observations  are  consistent  with  the 
principle  of  her  theory. 

R.  C. 

March  17,  I84I. 


DECIMAL   MONET. 

The  following  ingenious  proposition  of 
a  system  of  Decimal  Money  for  account 
and  circulation,  has  been  printed  and  cir- 
culated anonymously.  It  is  dated  **  Suffollc, 
January,  1841."     [Ep.  M.M.] 

1.  The  MEANS  proposed,  are  the  pound 
and  farthing  for  computation,  and  for  circu- 
lation, all  the  coins  in  present  use,  except 
the  penny  and  half-penny. 

2.  The  MODE  proposed  is,  from  and  after 
the  latiaoiiary,  184  ,  the  pound  aterling 
to  conaist  of  1»000  fi'Hhiiigs,  and   money 


of  aeccfunt  to  bo  the  pound  and   futhlags, 

1,9992. 

3.  The  silver  shilliag  to  be  fifty  farthisga, 
and  all  multiples  and  sub-divisioos  of  it  in 
gold  or  silver  of  proportional  valna  in  fiac- 
thiogs. 

4.  The  penny  and  half-penny  to  remain  at 
four  farthings  and  two  farthines,  the  silver 
shilling  (of  50  farthings)  being'equal  to  1 2l 
of  the  first,  and  25  of  the  latter. 

5.  All  pence  and  half-pence  to  be  receired 
at  the  Mint,  and  stamped  with  the  words  and 

and  heneefovth 


ngnres    Farthings    Farthings 


to  pass  at  10  and  20  to  the  silver  shilling  of 
60  farthings. 

6.  Gold  and  Silver  Coins  to  be  stamped 
with  their  value  in  farthings ;  the  Sovereign 
1,000  farthings,  the  shilling  50  farthings, 
and  so  forth  with  all  gold  and  silver  coin. 

7«  New  gold  and  silver  coins  to  be  iacncd 
of  like  form  and  value  to  those  in  present 
use,  having  impressed  on  tbe  one  side  the 
value  in  farthings,  in  words  and  figurea,  and 
on  the  other,  the  head  of  the  Qoeen. 

8.  A  large  number  of  copper  coins  to  he 
issued,  avoiding  quarters  and  eighths  of  the 
shilling  ;  the  value  in  farthings  being  im- 
pressed on  the  one  side  in  words  and  figures, 
and  the  head  of  the  Queen  on  the  other,  viz. 
— 1  farthing,. .  J^  farthing,..  2  farthings,.. 
5  farthings,.. and  10  farthings... 

9.  Tbe  PRINCIPLES  on  which  this  project 
is  founded  are  the  following : — 1.  Men  accept 
willingly  a  small  change  in  things  well 
known  to  them,  when  the  old  names  are  re- 
tained. Attempt  to  alter  their  old  well- 
accustomed  habit  of  dealing  with  any  given 
thing,  by  naming  it  anew,  or  by  suhstitnting 
a  new  thing  with  a  new  name,  and  genen- 
tions  pass  before  a  change  in  a  matter  of 
every  day  use  or  occurrence  is  accompliahed. 
2.  When  it  is  wished  to  get  rid  of  a  name 
and  retain  the  greater  part  of  tbe  thing  which 
it  represents,  render  as  easy  as  possible 
the  mental  process  to  be  undergone  on 
what  it  is  wished  to  retain  ;  and  as  difilcnlt 
as  may  be  the  mental  process  on  what  it  is 
desired  to  reject. 

10.  The  mixed  decimal  and  duodecimal 
computation  of  money  is  carried  on,  the  de- 
cimal by  the  shilling  of  20  to  the  pound,  the 
duodecimal  by  the  peony  of  12  to  the  shilling, 
and  240  to  the  pound.  The  penny  and  the 
half-penny  as  money  of  computation  must  be 
got  rid  of. 

11.  The  confusion  purposely  engendered 
between  the  old  penny  of  four  farthings,  and 
the  penny  new  stamped  as  five  farthings,  and 
the  retaining  at  tbe  same  time  the  familiar 
denomination  of  farthing  at  nearly  its  old 
value  would,  it  is  expected,  accomplish  thi^ 
object  in  a  short  period. 
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13.  Aa  ignoraot  man  purchasing  half  a 
sliilling's  worth  of  any  commodity  one  day, 
■Lnd  receiving  in  change  for  his  silver  shilling 
six   and  a  half  old  pence  unstamped,  and 
making  a  like  purchase  on  the  neyt  day,  and 
receiving  five  old  pence  stamped  with  their 
new  value  of  five  farthings  in  change,  would 
l>e  puziled  for  an  instant  only,  when  asked, 
^'  How  many  farthiogs  are  in  a  penny?'' 
*•  Four.*'   Well !    Government  stamped  pepce 
mre  now  worth  five  farthings.     "  See  !  here 
is  the  stamp.''     Falling  back  on  his  old  ac- 
<|uaintance,  the  farthing,  he  would  be  satis- 
fied, although  he  might  not  clearly  under- 
stand what  had  befallen  the  penny.     So  on 
receiving  six  and  a  half  old  unstamped  pence 
is  change  instead  of  six-pence,    he  would 
easily  take  in  the  reason.     **  The  shilling  is 
now  worth   fifty  farthings.     See   this   new 
shilling   marked   so,    and   this  old   shilling 
stamped  at  the  Mint  fifty  farthings,  the  un- 
stamped pence  you  have  got  are  worth  only 
four  farthings." 

13.  Accounts  wonid  be  kept  by  educated 
people  in  decimals  immediately,  that  is  to  say, 
in  pounds  and  farthings,  1,000  of  the  latter 
to  one  of  the  former.  With  the  ignorant  and 
wilful,  they  would  be  somewhat  longer  com- 
iog  into  use ;  but  in  the  mean  time  all  ac- 
quainted with  accounts  would  accomplish  the 
conversion  of  pounds,  shillings,  and  pence, 
(the  first  1,000  farthings,  the  second  fifty, 
and  the  last  five,)  by  inspection,  or  by  a  very 
short  and  simple  process. 

14.  In  the  coarse  of  time,  when  decimal 
computation  had  become  familiar,  new  coins' 
of  two  shillings  each,  and  ten  farthings  each, 
with  the  names  of  royals  and  groats  if  de- 
sired, as  suggested  by  Professor  de  Morgan, 
might  be  issued ;  ten  of  the  former  to  the 
pound,  ten  of  the  latter  to  the  two  shilling 
piece. 

16.  The  change  in  value  proposed,  making 
1,000  farthings  instead  of  960,  represent  the 
pound  sterling,  is  smaller  than  takes  place 
^  frequently  in  the  price  of  copper  ;  and  com- 
pared with  the  fluctuation  in  price  of  most  ^ 
commodities  bought  and  sold  by  copper 
money,  it  disappears  as  a  significant  quan- 
tity. 

16.  The  disturbance  in  existing  habits  is 
trifling  in  luaount,  so  as  scarcely  to  be  wor- 
thy  of  notice;  the  advantage  of  decimal 
notation  in  money  of  account  and  coin  to 
educated  people  is  incalculable. 


ABSTRACTS  OF  SPBCIPICATI0N8  O^  BKGLTSH 
PATBNT8  RECENTLY  ENROLLED. 

•i>»  Paienteei  toishing  for  more  full  06- 
ttraeis  qf  their  Specifieaiions  than  the  pretent 
reguhtUmf  </  the  Regittratum  Offices  will  ad^ 


mit  of  our  giving^  are  requested  to  favour  us 
with  the  loan  of  their  Specifications  for  the 
purpose, 

William  Pierce,  Astlet*s  Row,  Is- 
lington, Gentleman,  for  improvements  in 
the  preparation  of  wool,  both  in  the  raw  and 
mani{factured  state,  by  means  of  which  the 
guality  will  be  considerably  tm/^rorecf.— Petty 
Bag  Office,  June  9,  1841. 

The  object  of  these  imprgvemepts  is,  to 
loosen  and  detach  the  resinous,  glutinous, 
gummy,  or  other  adhesive  matters  from  the 
fibres  of  wool,  and  thereby  render  them  soft 
and  pliant,  and  make  them  more  susceptible 
of  receiving  colours. 

This  object  is  accomplished  in  the  follow- 
ing manner: — A  mixture  i6  made  of  eight 
gallons  of  water,  with  one  gallon  of  the 
strongest  pyroligneous  acid,  in  which  the 
wool  is  completely  immersed,  and  occasion- 
ally stirred,  for  one  or  more  days,  according 
to  circumstances. 

Tlie  wool  is  then  taken  out  of  the  acidu- 
lated mixture,  and  thoroughly  rinsed  in  soft 
water,  after  which  it  is  washed  with  soap  and 
water,  or  other  alkaline  solution,  in  the  usual 
manner  ;  it  is  then  pressed  and  dried,  and  is 
ready  for  manufacturing  purposes. 

Woollen  cloths  may  be  steeped  in  the  add 
mixture  before  being  dyed,  but  must  remain 
in  longer  than  would  suffice  for  the  raw  wool. 
Any  other  add  may  be  used  instead  of  the 
foregoing,  the  proportions  being  varied  ac- 
cordingly. 

The  claim  is  to  the  application  of  an  acid, 
animal,  vegetable  or  mineral,  for  the  purpose 
of  loosening,  extracting,  or  detaching  the 
superfluous  animal  matter  from  wool,  and 
thereby  making  it  of  a  finer  quality,  and 
rendering  it  more  suitable  for  recdviog 
colouring  matter  in  the  dyeing  process. 

James  Davis,  of  Shorboitcb,  En- 
gineer, for  an  improved  mode  of  applying 
heat  to  certain  steam-boilers, — Enrolment  Of- 
fice, June  16,  1841. 

This  improvement  consists  in  the  applica- 
tion of  heat  to  such  boilers  as  are  susceptible 
of  such  an  arrangement,  through  the  medium 
of  coke  ovens,  or^such  like  enclosed  fire- 
chambers  placed  within  the  fire-tube,  or  fire- 
cylinder  of  such  boilers,  so  that  the  flame  and 
heat  produced  within  the  said  ovens  shall 
pass  off  through  an  aperture  or  apertures,  in 
the  crown  or  arch  of  the  same,  by  transmis- 
sion, and  also  b^  radiation  from  Uie  external 
surface  of  the  said  oven,  to  the  inner  surface 
of  the  fire-tuhe  of  the  boiler.  And  further, 
when  two  ovens  are  used  for  this  purpose, 
one  placed  over  the  other,  in  an  arrangement 
of  lateral  openings  or  vents  in  the  lower  oven, 
directed  so  as  to  conduct  the  flame  and  heat 
from  the  lower  oven  upwards,  and  between 
the  sides  of  the  upper  oven  and  the  innepsur- 
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face  of  tbe  plates  of  the  fire-tabe  of  the 
boiler,  and  thence  passed  off  from  over  the 
upper  oven  by  ordinary  flnei.  The  apertures 
or  vents  of  both  ovens  being  so  arranged  as 
not  to  interfere  with,  or  essentially  to  dimi- 
nish, the  reverberatory  principle  of  the  said 
ovens.  And  farther,  in  the  introduction  of  a 
metallic,  brick,  or  tile  floor,  or  false  bottom 
placed  at  a  distance  below  the  bottom  of  the 
lower  oven,  or  of  the  oven  where  one  only  is 
used,  upon  which  combustion  may  readily  be 
produced,  for  the  purpose  of  aiding  the  con- 
version of  the  fuel  into  coke. 

The  claim  is  to  the  application  of  heat  for 
generating  steam  in  steam-boilers,  or  gene- 
rators by  placing  an  oven  or  ovens,  with 
such  arrangements  of  flues  and  apertures,  and 
false  bottoms  as  aforesaid,  within  the  fire- 
tube  of  a  steam-boileri  or  steam  generator, 
as  aforesaid. 

Andrew  Pruss  D'Olbzowski,  of  Ash  let 
Crescent,  Gentleman,  for  a  new  and  int' 
proved  level  for  (ucertaining  the  horizon  and 
the  several  degrees  of  inclination.  (A  commu- 
nication.)— Enrolment  Office,  June  16, 1841. 
This  invention  consists  in  a  certain  appli- 
cation of  the  pendulum,  or  loaded  bob,  for 
the  construction  of  a  level,  whereby  the  ho- 
rizon, or  the  inclination  of  any  plane  or  sur- 
face with  reference  to  the  horizon,  may  be 
ascertained  and  determined. 

The  pendulum  may  be  made  in  any  of  the 
usual  ways,  and  of  any  of  the  usual  mate- 
rials, acd  suspended  from  the  centre  of  the 
upper  side  of  a  rectangular  frame,  in  such  a 
mannei  that  the  point  at  its  lower  end  may 
traverse  freely  over  a  semicircular  arc,  which 
is  graduated  to  90,°  on  each  side  of  the  zero 
or  lowest  point.  The  pendulum  is  to  be  sop* 
ported  upon  a  cylindrical  axle  moving  in  cy- 
lindrical bearings,  or  in  any  other  more  ap- 
proved and  frictionless  manner.  The  rect- 
angular frame  is  to  be  very  firmly  constructed 
so  as  to  preserve  its  shape  unaltered.  The 
instrument  is  graduated  by  first  fixing  the  zero 
point,  and  then  dividing  the  intervals  on  either 
side  in  the  usual  manner.  By  placing  the  upper 
limb  of  the  frame  against  any  upright  erection, 
its  correspondence  with,  or  its  deviation  for  a 
true  vertical  line,  may  be  ascertained ;  whilst 
its  lower  edge  being  placed  on  any  surface 
will  st  once  indicate  its  relation  to  the  true 
horizon.  '  Several  forms  of  the  instrument 
are  shown  and  described,  one  adapted  for  the 
pocket — and  another,  in  which  the  graduated 
arc  is  placed  at  the  upper  part  of  the  instru- 
ment, the  weight  hanging  below  the  centre 
of  support,  and  the  pointer  being  placed 
above  it. 

The  claim  is  to  the  application  of  a  pen- 
dulum, or  loaded  bob,  to  the  construction  of 
a  level,  as  hereinbefore  described. 
William   Tudor   Mablbt,  of  Wel- 


LIN6T0N-STREBT      NoRTH,     MKCHANfCAL 

Draftsman,  for  certain  imffracentenu  m 
producing  surfaces  to  be  used  for  printing,  eai- 
bossing,  or  impressing. — Rolls  Chapel  Office, 
June  17,  1841. 

These  improvements  consist  ia  oertasa 
modifications  or  applications  of  the  new  art 
of  electrography  to  the  production  of  print- 
ing or  embossing  surfaces,  as  follows. 

Firstly,  In  the  production  of  a  printing, 
embossing,  or  impressing  metallic  cylinder, 
plate,  or  block,  having  a  device  or  pattern 
formed  thereon,  suitable  for  the  above  pur- 
pose, such  device  or  pattern  constituting  one 
perfect  or  connected  design,  produced  from  an 
originally  engraved   or    otherwise   executed 
portion  of  the  said  design.     In  illustratioa 
of  this  part  of  the  invention  the  patentee 
takes  an  ordinary  dinner-plate  for  which  it 
is  desired  to  produce  a  printing  surface ;  a 
portion  (say  one-fourth)  of  the  design  is  en- 
graved, or  otherwise  executed  by  any  of  the 
ordinary  means ;  a  mould,  or  matrix  of  the 
portion  of  the  engraved  design  is  then  ob- 
tained by  compressing  soft  metal  upon  it,  or 
by  a  casting  in  wax,  plaster,  or  other  similar 
materials,  remarking  that  if  the  mould  is 
made  from  any  substance  which  is  a  non- 
conductor of  electricity,  it  must  be  made  a 
conductor  by  the  application  of  plumbago,  or 
other    substance  commonly    used    for    that 
purpose.     The    moulds    described   as  being 
used  are  themselves  made  by  the  agency  of 
voltaic  electricity,  to  do  which,  the  parts  oa 
which  the  metal  is  not  to  be  precipitated  are 
varnished,  or  otherwise  insulated,  and   the 
engraved  portion  of  the  design  is  placed  in  a 
solution  of  sulphate  of  copper,  and  connected 
with  the  positive  pole  of  a  voltaic  battery, 
or  a  single  cell  apparatus.    When  a  sufficient 
thickness  of  metal  has  been  deposited,  the 
first  copy  is  removed,  and  a  second  formed, 
and  so  on  until  the  required  number  (in  this 
case  four)  is  obtained.    These  are  soldered 
together,  forming  the  entire  design,  which  is 
placed  in  the  solution  and  connected  with  the 
battery,  when  the  copper  is  precipitated  upon 
it  in  one  consolidated  ^ate,  ready  for  the 
operation  of  printing.    The  mode  of  dealing 
with  irregular  figures,  and  of  changing  the 
patterns,  is  explained  at  length. 

Secondly,  A  mode  of  joining  together  en- 
graved, or  otherwise  executed  metallic  plates, 
so  as  to  form  one  connected  surface,  which 
consists  in  forming  a  groove  along  the  edges 
of  each  plate  where  the  junction  is  to  take 
place ;  the  detached  parts  are  then  brought 
together  and  held  by  clamps  or  otherwise. 
All  parts  of  the  plates  except  the  grooves 
are  then  varnished  or  otherwise  insulated, 
the  grooves  are  washed  with  dilute  nitrie 
acid,  and  the  whole  placed  in  the  metallic 
solution  in  connexion  with  the  battery,  when 
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the  metal  will  be  deposited  io,  and  adhere  to 
the  grooyee,  firmly  unttiDg  the  several  pieses 
together  ia  one  mass. 

Thirdlj.  In  obtaining  an  extended  plain 
surface  to  an  engraved  metallic  plate  whereon 
a  continnation,  or  an  addition  to  the  subject 
already  formed,  may  be  engraved.  This  is  to 
"be  done  by  taking  a  mould  of  such  engraved 
plate  (eleetrograph  preferred),  and  soldering 
or  otherwise  attaching  thereto  a  plain  metal- 
lie  surface,  and  submitting  the  whole  to  the 
action  of  the  battery  in  the  usual  manner, 
^ben  a  plate  will  be  obtained  in  one  mass 
contuning  an  additional  surface  whereon 
another  portion  of  a  whole  design  may  be 
engraved. 

Fourthly.    In  certain  modes  of  producing 
suitable  surfaces  as  aforesaid,   such  modes 
not  requiring  the  ordinary  original  process  of 
engraving.      A   fiat   metal  surface   (plated 
being  preferred)  Is  coated  over  with  wax,  or 
other  such  matter  as  can  readily  be  removed. 
The  composition  recommended   by  the  pa- 
tentee consists  of  bee's-wax,  turpentine  and 
lamp-black,  mixed  together  so  as  to  form, 
wrhen  cold,  a  substance  easily  cut  through 
and  removed.     On  thia  surface  the  required 
dhnign  » traced,  and  those  portions  down  to 
the  metallic  plate  removed  that  are  to  form  the 
print.    The  composition  is  then  black-leaded 
and  placed  in  the  metallic  solution,  and  con- 
nected with  the  battery,  when  the  metal  will 
be    precipitated  thereon;    the   composition 
being  melted  away  or  otherwise  removed,  will 
leave  the  required  printing  surface.     If  an 
embossing  surface  is  to  be  produced,  the  pro- 
cess is  precisely  similar,  except  that  for  the 
same  pattern,  those  portions  that  were  for  a 
printiDg  surface  cat  out,  must  now  be  left, 
and  vice  versa.    For  cylinders,  a  hollow  cy- 
linder in  lieu  of  a  flat  surface  is  employed, 
but  the  patentee  prefers  making  them  in 
three    segments,   and  uniting  them  by  the 
Toltaie  process  as  before  directed.  According 
to  the  second  plan,  a  stone  is  taken,  capable 
of  being  eaten  away  by  the  application  of 
sulphuric  or  other  acid,  on  which  the  design 
intended  to  be  produced  is  traced,  and  the  re- 
maining surface  of  the  stone  protected  by  a 
coating  of  varnish,  lithographic  ink,  or  simi- 
lar substance.     The  stone  is  then  submitted 
to  the  action  of  dilute  acid,  when  those  por- 
tions which  have  not  been  covered  by  the 
Tarnish  or  other  such  protecting  matter  will 
be  bitten  away.     The  whole  is  then  coated 
with  varnish,  wax  or  other  such  matter,  and 
covered  with  plumbago,  or  other  conductia,; 
substance,  and  placed  in  the  solution  in  coo- 
neetion  with  the  battery,  when  the  required 
metallic  surface  will  be  produced  suitable  for 
printing  or  embossing.    Another  mode  is  to 
take  a   piece  of  sheet-lead,  or  other  soft 
netali  ud  cat|  or  punch  o«t  the  required 


design  through  the  same;  it  is  then  placed 
on  a  fiat  piece  of  metal,  in  which  position  it 
must  be  held  firmly,  and  the  mode  which  the 
patentee  prefers  for  doing  this,  is  to  tin  the 
two  surfaces,  and  having  brought  them  closely 
together,  to  apply  heat,  by  which  they  be- 
come soldered  together.  The  whole  is  then 
properly  stopped  out  and  submitted  to  the 
voltaic  action,  when  the  metal  will  be  deposit- 
ed, giving  the  required  printing  surface  In 
relief.  In  order  to  produce  cylinders  in  this 
way  with  relief  printing  surfaces,  a  hollow 
metal  cylinder  is  employed  within  which  the 
punched  sheet  of  metal  is  properly  placed. 

Fifthly.  A  mode  of  producing  surfaces  as 
aforesaid,  such  surfaces  being  suitable  for 
printing,  or  printing  and  embossing  in  various 
colours. 

Suppose  it  is  intended   to  print  from  a 
plate  having  engraved,  or  otherwise  obtained, 
the  design  with  the  pattern  sunk  therein  ; 
two  moulds  are  taken  of  the  whole  design  by 
the  voltaic  process,  which  will  of  course  be 
in  relief.     Then  with   a   scraper,   or  other 
suitable  tool,  those  parts  of  the  design  which 
would  print  the  red  colour,  for  instance,  are 
removed  from  one  of  the  plates,  and  the 
parts  whieh    would   print  green   from  the 
other  plate;    this  being-  done,   electrotype 
copies  of  the  plates  are   obtained,  the  one 
containing  those  parts  of  the  design  which 
are  deficient  in  the  other,  and  vice  versa. 
In  this  way  any  number  of  plates  can   be 
produced  to  work  together,  one  for  each  colour. 
Sixthly.    In   the  application   and  use  of 
dies  formed  by  the  agency  of  voltaic  elec- 
tricity, for  the  purpose  of  embossing  or  im- 
pressing born,  hoof,  or  tortoise-shell  in  the 
manufacture  of  buttons.    The  metal  is  pre- 
cipitated by  voltaic  electricity  upon  suitably 
formed  moulds  or  matrices,  which  may  be 
produced  in  a  great  variety  of  ways;  having 
engraved,  or  otherwise  produced  one  die  con- 
taining the  required  design,   on   copper  or 
silver  of  a  convex  form  (for  then  the  finally 
produced  copy  will  be  ready  to  be  applied 
to  the  die),  it  is  placed  In  the  battery,  and 
the  metal  precipitated  upon  it.    When    a- 
sufficient  thickness  of  metal  has  been  ob« 
tained,  it  is  removed,  filed  flat  at  the  back, 
and  a  number  of  such  dies  mounted  on  a 
strong  block  in  order  that  they  may  be  worked 
together. 

Seventhly.  A  mode  of  mounting  or  at- 
taching seals,  book-binder*s  tools,  or  other 
such  instruments,  used  for  impressing  ;  such 
tools  or  instruments  being  produced  by  the 
agency  aforesaid.  By  this  means  the  preci- 
pitated copy  is  made  to  attach  itself  in  the 
act  of  deposition  upon  the  holder  of  such 
precipitated  copy,  the  arrangement  being 
modified  in  various  ways  to  meet  particular 
circumttaacei. 
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ftnally.  A  mode  of  prodndng  seals  for 
impressing  on  wax^  or  other  such  substance, 
which,  consists  in  setting  up,  or  potting  to- 
gether moulds  of  such  seals.  A  set  of 
initials  similar  to  ordinary  types  are  provided, 
one  or  more  of  which  are  put  together  ac- 
cording to  the  seal  required,  blank  pieces 
being  placed  at  the  sides,  &c.,  to  afford  a 
sufficient  margin ;  the  mould  thus  prepared 
is  placed  in  the  metallic  solution,  and  the 
metal  precipitated  by  the  voltaic  agency. 

The  claim  is  to  the  eight  improvements 
epitomized  numerically  above. 


ftBCBNT  AIIBKICAN  PATENTS. 

[Prom  Dr.  Jonei's  List  in   the  Journal   of  the 
Franklin  Institute,  for  February,  1841.} 

ForSDrkssing  Paper  Pdlp;  Haihainel 
Bebardf  Dorehetter^  Norfolk  wunty^  Massa- 
ehtsetii,  December  27. — The  ordinary  pulp 
dresser  consists  of  a  plate  of  metal  having 
numerous  narrow  slots  cut  along  %  for 
straining  the  pulp.  In  dean&ing  these  out 
When  they  become  choaked,  the  openings  are 
gradually  widened,  and  the  instrument  in- 
jured. The  object  of  this  invention  is  so 
to  construct  this  instrument  as  that  the 
openings  may  be  narrowed  and  widened  at 
pleasure,  and  set  to  any  degree  of  fineness. 
For  this  purpose,  strips  of  metal,  of  equal 
widths,  are  attached  to  a  frame  by  Joint  pins 
at  one  of  their  ends,  and  at  the  other  by  si- 
milar joint  pins,  to  a  sliding  bar.  When  the 
strips  stand  at  a  right  angle  with  a  part  of 
the  frame  to  which  they  are  jointed,  they  are 
at  sufficient  distance  apart  to  clear  them  from 
all  obstructing  matter,  and  by  means  of  the 
sliding  bar  to  which  they  are  jointed  at  the 
opposite  end,  they  may  be  made  to  approach 
each  other  in  any  required  degree.  The  claim 
is  to  this  arrangement  of  the  parts. 

For  am  improved  Rail  Road  Chair  ; 
Britton  M.  EcatUf  city  of  LanccuteTf  Penn- 
s^/rania.— This  chair  is  intended  to  obviate 
the  necessity  of  wedging  the  Wigan  rail. 
The  chair  is  to  be  cast  in  two  parts,  one  of 
its  sides,  or  cheeks,  being  separate  from  the 
other,  and  being  removed  to  put  in  the  rail ; 
when  so  placed,  the  loose  cheek  is  driven  in, 
and  the  rail  thereby  confined  ;  the  patentee 
says,  "  I  would  have  it  understood  that  I  am 
aware  that  railroad  chairs  have  been  made 
with  a  moveable  jaw,  and  secured  by  means 
of  wedges ;  I  do  not,  therefore,  claim  that  as 
my  invention  ;  but  what  I  do  claim  as  my  in- 
vention, and  desire  to  secure  by  letters  patent, 
is  the  making  of  the  moveable  jaw  with  a 
dovetail  to  fit  into  a  corresponding  slide  in 
the  chair,  and  secured  by  a  pin,  as  described.'* 

For  a  Blowing  Apparatus  for  Fur- 
naces, &c.;  Frederick  R,  Dimp/el,  city  of 
New  Vorkf  Dec.  28.— The  blowing  wheel  in 


this  apparatus  resembles  that  in  ordlnsrf 
use,  but  "  between  the  wind  wheel  and  tke 
outer  case,  a  space  is  left  which  may  be  de- 
nominated the  air  chamber.  In  thia  space, 
as  also  in  and  around  the  wheel  generally, 
the  air  will  become  condensed  by  the  rapid 
motion  of  the  wheeli  and  not  being  able  to 
escape  in  consequence  of  the  doanre  be^ 
tween  the  collar  and  the  outer  case,  as  de- 
scribed, it  may  be  made  to  exert  a  preaaue 
of  several  pounds  to  the  square  inch,  by  re- 
gulating the  escape  opening." 

The  claims  are  to  *'  the  enclosing  of  the 
Tanea  of  the  wind  wheel  with  circnlar  aides 
or  rims,  between  which  and  the  outer  caae 
there  is  a  space  left,  as  described ;  and  the 
attaching  a  collar  to  said  sides  or  rims,  to 
admit  air  to  the  rerolring  vanes,  said  collan 
being  made  to  run  air-tight,  to  prevent  the 
escape  of  air  from  the  air  chamber.  The 
whole  being  constructed  and  arrmnged  in 
the  manner  set  forth." 

For  ak  Improvsmbnt  in  Taknimo; 
Lewis R,Palmer,  Maryland t  Ottego  eatmiyt  New 
Yorkf  Dec.  31.— This  improvement  consists  of 
**  a  machine  for  changing  the'hides  from  one  vat 
to  another,  and  expressing  the  exhausting  li- 
quor therefrom.  The  nature  of  the  in  veatioa 
consists  in  a  certain  new  and  useful  ar- 
rangement of  loose  rollers  on  an  horixmital 
axle,  placed  above  and  parallel  with  a  re- 
volting cylinder,  between  which  the  hides  an 
pressed,  and  by  which  the  exhausted  liquoct 
are  expressed  therefrom,  however  uneven  the 
surfaces  of  the  hides  may  be^  whkh  caanot 
be  effected  by  parallel  eylinders  of  equal 
length." 

The  claim  is  to  **  the  before  described 
combination  and  arrangement  of  the  parallel, 
loose,  revolving  rollers  with  the  revolving  cy- 
linder placed  below  the  same,  between  which 
the  hides  are  drawn  for  pressing  the  ex- 
hausted liquors  therefrom » in  the  process  of 
tanning  leather. 

"The  loose  rollers  are  eylindrical  rings 
arranged  side  by  side  on  the  upper  horizontal 
shaft,  the  perforations  in  their  centres  bring 
of  such  size  as  to  allow  them  to  play  npoa 
the  shaft,  and  to  bear,  by  thrir  sepante 
weights,  upon  the  hide  bentath  them." 

For  an  Impuovbmjbnt  in  Constructw 
INO  Circular  Saws  ;  Menasiah  Andretu, 
Sridgewater,  and  Jamet  SproeU  Thaatfea, 
Massachusetti,  Dee,  31.— Ihe  object  of  this 
improvement  is  "to  relieve  the  collar  of  a 
circular  saw  used  for  the  purpose  of  sawing 
boards,  shingles,  and  other  articles,  from  the 
friction  occasioned  by  the  pressure  of  ths 
article  sawed,  as  it  is  separated  from  the 
block  upon  the  collar  of  the  saw."  To  eitet 
this,  a  stationary  curved  plate  is  fixed  to  the 
frame  of  the  machinci  at  the  back  of  the  saw, 
against  which  plate  the  stuff  sawed  is  t* 
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bear,  ti  it  is  enrred  off  from  the  mw,  instead 
of  bearlDg  against  the  collar.  The  edge  of 
thb  plate,  nearest  to  the  edge  of  the  saw,  is 
ireceived  behind  a  shoulder,  or  offset  in  the 
collar,  thus  insuriog  the  end  of  the  piece 
•awed,  a  passage  on  to  the  face  of  the  plate. 

The  claim  is  to  *'  the  countersink  in  the 
collar,-as  described,  and  the  insertion  of  the 
stationary  plate,  or  relieyer,  as  described,  in 
•Qch  manner  as  to  receive  upon  its  edge  the 
article  sawed,  as  it  is  separated  from  the 
bloek." 

Fob  PitopaLLiNG  Stbam  boats;  Ben- 
^'omiii  D.  BeeeheTf  Prospect,  New  Haven 
€Ottnty,  ConnecHcutf  Dee,  31. — ^The  mode 
of  propelling  described  by  the  patentee,  is 
Intended,  principally,  for  canal  boats.  "The 
inyention  consists  In  constructing  the  bow, 
orfore  part  of  the  boat,  so  as  to  accommodate 


m 


the  screw  or  other  propeller*  which  I  plaee 
there,  which  are  intended,  by  their  particular 
position,  and  mode  of  Action,  to  draw  the 
w«ter  directly  from  the  bow,  and  to  give  it, 
as  it  passes  towards  the  stem,  such  a  direc- 
tion as  shall  greatly  diminish  the  resittance 
offered  to  the  passage  of  the  boat."  The 
propelling  is  to  be,  in  general,  effected  by 
means  of  two  spiral  or  screw  wheels,  placed 
immediately  In  front,  so  as  to  extend  com- 
pletely out  to  the  cutwater;  and  the  claim 
is  to  "  the  manner  of  locating  the  two  pro- 
pellers in  the  bows  of  the  Jboat,  in  combina- 
tion with  the  manner  in  whidi  I  construct 
and  extend  the  bottom  of  the  boat  forward, 
and  thus  causing  the  propellers  to  act  upon 
the  water  in  a  direction  inclined  from  each 
other,  in  the  manner,  and  for  the  purpose, 
set  forth." 
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1841. 
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704 

31 
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•* 

706 

i< 

707.10 

it 

711,12 

June  S 
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7 

714 

«' 

715 

9 

716 

10 
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11 

718 

14 
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15 
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16 

723 
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724 

17 
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U 

726 

i« 

727 

II 

728 

SI 

729     • 

" 
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Reglttered  Proprietors'  Names. 


Subject  of  Design. 


Tiine  Ibr  which 
protection 
is  granted. 


J.  Gough  and  Sons Carpet 

R.  Rettie Signal  lamp . 

S.  Molyneux Label 

H.,  I.,  and  J.  Dixon Carpet 

O.  and  H.  Talbot  and  Sons Ditto  

W,  Elliott Button.. 


H.Woodward  and  Co. Carpet 1 

G.  B&rnett  and  R.  Armfleld Button S 

J.  Baynes „ Pen n 8 

T.  Home Curtain  pole   8 

J.  Chatwin „ Button 8 

Capt.  T.  Warrington Sword 8 

H.  Davies GoTeruor 8 

M'Michaeland  Grierson Carpet 1 

Southwell  and  Co. Ditto .....1 

H.,  I.,  and  J.  Dlzon Ditto : 1 

Woodward,  Gandell,  and  Co Ditto 1 

Pardoe,  Hoomans,  and  Co Ditto 1 

J.  Penner Fender 3 

Brown  and  Green ;....  Stove 3 

M'Hichael  and  Grierson Carpet 1 

R.Bull  Shoe  warmer 3 


...1  years. 
...8 
...I 
...1 
...1 
..8 


Lirr  Ot  ENGLISH   PATENTS   GRANTED    BETWEEN    THE  26tH    OF  MAY   AND  THE  25TH  OP 

JUNE,   1841. 


George  Bent  Ollivant  and  Adam  Hovard,  of  Man- 
chester, millwrights,  for  certain  improvements  in 
cylindrieal  printing  machinery  for  printing  calicoes 
and  other  fisbrics,  and  in  the  apparatus  connected 
therewith,  which  is  also  applicable  to  other  useful 
purposes.    June  5 ;  six  months. 

John  Mee,  of  Leicester,  fVamesmith,  for  improve- 
ments in  the  manufacture  of  looped  fabrics.  June 
5i  six  months. 

William  Hannis  Taylor,  of  Lambeth,  Esq.,  for 
certain  improvements  in  propelling  machinery. 
Jane  5 1  six  months. 

Joseph  Gibbs,  of  the  Oval,  Kennington,  civil  en- 
gineer, for  certaiu  improvements  in  roads  and  raiU 
ways,  and  in  the  means  of  propelling  carriages 
thereon.    Juue5;  six  roonthe. 

Miles  Berry,  of  Chancery-lane,  patent  agent,  for 
certain  improvements  in  machinery  or  apparatus 
for  ruling  paper.  (A  communication.)  June  5 1  six 
months. 


James  Colley  March,  of  Barnstaple,  surgeon,  fbr 
certain  improved  means  of  producing  heat  m>m  the 
combustion  of  certain  lands  of  tad.  June  8 ;  six 
months. 

Henry  Richardson  Panshaw,  the  yoanger,  of  Hat- 
lleld-street,  Surrey,  chemist,  for  improvements  in 
curing  hides  and  skins,  and  In  tanning,  washing, 
and  cleaning  hides,  skins,  and  other  matters.  June 
10;  six  months. 

John  George  Bodmer,  of  Manchester,  engineer, 
for  certain  Improvements  in  machinery  for  propel- 
ling vessels  on  water,  parts  of  which  improvements 
apply  also  to  steam-engines  to  be  employed  on  land. 
June  10;  six  months. 

Edward  Hammond  Bentall,  of  Heybrldge,  Essex, 
iron-founder,  for  certain  improvements  in  ploughs. 
June  10;  six  months. 

Robert  Oram,  of  Salfosd,  Lancaster,  engineer, 
for  certain  improvements  in  hydrauUo  presses. 
June  12;  six  months. 
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James  Wills  Wayte,  of  the  "  Morning  Advertiser" 
offlcOf  Fleet-street,  engineer,  for  certain  improve- 
ments  in  machinery  or  appar&tus  for  letier-press 
printing.    June  12;  six  months. 

John  Anthony  Tielens,  of  Fenchurch-street,  mer- 
chant, for  improvements  in  machinery  or  apparatus 
for  knitting.  (A  commonication.)  June  12;  six 
months. 

George  Claudius  Ash,  of  Broad-street,  Golden- 
square,  dentist,  for  improvements  in  apparatus  for 
fastening  candles  in  candlesticks.  June  12;  six 
months. 

Edward  Palmer,  of  Newgate-street,  gent.,  for  im- 
provements in  producing  printing  surfaces,  and  in 
the  printing  china,  pottery  ware,  music,  maps,  and 
portraits.    June  12  ;  six  months. 

Exekiel  Jones,  of  Stockport,  mechanic,  for  certain 
improvements  in  machinery  for  preparing  slubbing, 
roving,  spinning,  and  doubling  cotton,  silk,  wool, 
worsted,  flax,  and  other  fibrous  substances.  June 
12;  six  months. 

Alexander  Horatio  Simpson,  of  New  Falacc-yard, 
Westminster,  gent.,  Peter  Hunter  Irvin,  and  Tho- 
mas Eugene  Irvin,  both  of  Charles-street,  Uatton- 
garden,  philosophical  instrument  makers,  for  an 
improved  mode  of  producing  light,  and  of  manu- 
facturing apparatus  for  the  division  of  light.  June 
17;  six  months. 

Thomas  Walker,  of  North  Shields,  engineer,  for 
improvements  in  steam-eugines.  June  18;  six 
months. 

William  Petrie,  of  Croydon,  gent.,  for  improve- 
ments in  obtaining  mechanical  power,  which  are 
also  applicable  for  obtaining  rapid  motion.  June 
19;  six  months. 

John  Haughton,  of  Liverpool,  clerk,  master  of 
arts,  for  improvements  in  the  method  of  affixing 
certain  labels.    June  19 ;  six  months. 

James  Henry  Shaw,  of  Charlotte-street,  Black- 
friars,  Jeweller,  for  improvements  in  setting  wheat 
and  other  seeds.    June  19 ;  six  months. 

Sir  Samuel  Brown,  knight,  of  Netherbyers-house, 
Ayton,  Berwick,  for  improvements  in  the  means  of 
drawing  or  moving  carriages  and  other  machines 
along  inclined  planes,  railways,  and  other  roads, 
and  for  drawing  or  propelling  vessels  in  canals, 
livers,  and  other  navigable  waters.  June  19;  six 
months. 

John  George  Truscott  Campbell,  of  Lambeth-hill, 
Upper  Thames -street,  grocer,  for  Improvements  in 
propelling  vessels.    June  19 ;  six  months. 

Joseph  Gauci,  of  North-crescent,  Bedford-square, 
artist,  and  Alexander  Bain,  of  Wlgmore-sireet, 
Cavendish-square,  mechanist,  for  improvements  in 
inkstands  and  inkholders.    June  21 ;  six  months. 

IMlles  Berry,  of  Chanoery-lane,  patent  agent,  for  ' 
a  new  or  improved  engine,  machine,  or  apparatiu 
for  producing  or  obtaining  motive  power  by  means 
of  gases  or  vapours  produced  by  combustion.    June 
23 :  six  months. 

William  Walker,  the  elder,  of  Standlsh-street, 
Liverpool,  watch-linisher,  for  an  improvement  or 
improvements  in  the  manufacture  of  the  detached 
lever  watch.    June  23;  six  months. 

George  Thomas  Day,  of  Upper  Belgrave-place, 
Pimlico,  gent.,  for  an  Improved  apparatus  for 
creating  dr&ft  applicable  to  chimneys  and  other 
purposes.    June  23;  six  months. 

John  Henry  Le  Keux,  of  Southampton-street, 
Pentonvillti,  iur  an  improvement  in  line  engraving, 
and  in  producing  impressions  therefrom.  J  une  23 ; 
two  months. 

John  Goodwin,  of  Cumberland-street,  Hackney- 
road,  piano-forte  maker,  for  an  improved  construc- 
tion of  piano-fortes  of  certain  descriptions.  June 
23;  two  mouths. 

James  Sidebottom,  of  Waterside,  Derby,  manu- 
lacturer,  for  certain  improvements  in  machinery 
for  apparatus.    June  23. 


William  Chesterman,  of  Burford,  Ozibrd,  gentle- 
man, for  improvements  in  filtering  liquids.  Jane 
23;  six  mouths. 

Robert  Stephenson,  of  Great  George-atreat,  West- 
minster, civil  engineer,  for  certain  improvements 
in  the  arrangement  and  combination  of  the  parts  of 
steam  engines  of  the  sort  commonly  called  loeo- 
motive  engines.    June  23;  sis  months. 

John  Lee  Stevens,  of  King  Edward-street,  South- 
wark,  general  agent,  and  John  King,  of  CoUcfe 
Hill,  London,  printer,  for  certain  ImproYenaenia  In 
candle-sticka  and  other  candle  hoUeia. 


six  months. 


9  29: 


KOTBB  AND  KOTICXI. 

Spontaneous  Combu$tion.-^Ahout  two  o'clock,  oa 
Sunday  morning,  the  servant  of  Mr.  GUas,  of 
Upton,  was  awoke  by  a  loud  noise  made  by  a  horse 
in  a  stable  close  to  the  house,  and  on  looking  out 
of  the  window  she  discovered  that  the  stable  was 
on  fire.  She  immediately  called  her  masker,  and 
on  their  going  into  the  stable,  which  was  locked, 
they  discovered  that  the  Are  originated  from  a 
large  canvass,  used  for  covering  neks,  which  had 
on  the  previous  day  been  partly  covered  with  two 
gallons  of  oil  to  render  it  impervious  to  the  rain, 
and  which,  being  put  down  in  the  stable  in  a  heap, 
in  a  moist  state,  generated  a  sufficient  quantity  of 
heat  to  set  it  on  hre.  Bv  this  timely  discovery  of 
the  fire,  and  a  supply  of  water  being  at  hand,  the 
loss  was  confined  to  the  canvass,  a  chaff-box,  aonie 
harness,  and  a  little  damage  done  to  the  roof.— 
Jiaih  Journal, 

Worms  in  Flower-poi*  may  be  easily  destroyed  b^ 
watering  the  soil  with  lime  water,  which  may  be 
made  by  putting  a  piece  of  lime  weighing  about  two 
pounds  into  a  pailful  of  water ;  when  the  whole  is 
slacked  and  stirred  up,  it  should  be  poured  off,  and 
the  soil  in  the  pot  should  be  liberally  watered  with 
it.  The  worms  will  soonr  leave  the  premises  by 
crawling  upon  the  surfhce,  when  they  may  be  taken 
off  and  destroyed. 

Noble  Firemen. — Lord  Melbourne,  accompanied 
by  the  Earl  of  Albemarle,  exerted  himself  in  a 
praiseworthy  manner  on  the  night  of  a  leoeot  fire 
at  Windsor.  Mr.  Whitman,  the  clerk  of  the  works, 
was  attempting  to  get  out  the  engine  firom  the  en- 
gine-house at  th^  Castle,  but  had  not  sufficient 
strength,  unaided,  for  that  purpose,  and  the  whole 
of  the  workmen  had  left  for  the  evening.  The 
Noble  Premier  and  the  Master  of  the  Horse  as- 
sisted "like  good  ones"  in  getiitig  out  the  engine, 
and  in  puihing  it  down  the  hill  from  the  Gaatle 
into  the  heart  of  the  neighbourhood. 

FataUiff  of  TAMirM.— Drury-lane  was  buUt  in 
1G62,  destroyed  by  fire  in  1672,  rebuilt  in  1674,  and 
burned  down  three  years  after.  It  was  again  burn- 
ed down  in  1809.  Coven t-garden  Theatre  was  hnilt 
in  1 733,  and  destroyed  by  fire  in  1808.  Her  M^eat/s 
Theatre  opened  in  i  704,  burned  down  in  1 789.  Pan- 
theon, Oxford-street,  built  in  1772,  burned  down  in 
1784,  and  eight  years  after  was  again  destroyed  by 
fire.  Surrey  Theatre  destroyed  in  1805.  Royalty 
Theatre  burned  down  in  1819.  English  Opera- 
house  destroyed  by  fire  on  the  17th  February,  1830. 
Astley's  Amphitheatre  destroyed  8th  June,  1841. 

Brilish  Mueeam. — The  number  of  visitors  to  the 
British  Museum  an  Whit-Monday  was  9,031,  being 
3,177  less  than  on  Whit-Monday  last  jrear.  On 
Tuesday  there  were  1,986  visitors,  and  Wednesday 
2,636.  The  Museum  is  now  open  until  7  o'clock  in 
the  evening. 

Hammer-clothen-^TYit  hammer-doth  is  an  orna- 
mental covering  for  a  coach-box.  The  coadiman 
formerly  used  to  carry  a  hammer,  pincers,  a  few 
nails,  &c.,  in  a  leather  pouch  hanging  to  his  box, 
and  this  cloth  was  devised  for  the  hiding  or  con* 
cealing  them  ttom  public  view— hence  the  i 
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A. 
Abraham,  H.  R.,  Esq  ,  on  Perkins's  System 

of  warming  by  hot  water,  386 
Abstracts  of  specifications  of  recent  pa- 
tents :— 

Amos's,  for  improvements  in  the  ma- 
nufacture of  paper,  4 1 2 

Annes's,  for  improvements  in  the  ma- 
nufacture of  paint,  400 

Ash's,  for  improvements  in  augers  and 
boring  tools,  91 

Ashton  and  Wakefield*s,  for  improve- 
ments in  the  manufacture  of  hat 
bodies,  413 

Bachelard's,  for  improvements  in  beds, 
sofas,  cushions,  &c.,  140 

Bakewell  and  Hutchins's,  for  prevent- 
ing ships  from  sinking,  and  for 
raising  sunken  vessels,  414 

Barnett's,  for  improvements  in  fasten- 
ings for  wearing  apparel,  47 

Barratt's,  for  improvements  in  the  ma- 
nufacture of  paper,  446 

Batho's,  for  improved  apparatus  for 
turning,  boring,  and  cutting  metals, 
&c.,  460 

Baylis*s,  for  improremeuts  in  pens  and 
pen-holders,  463 

Bealc's,  for  improvements  in  steam- 
engines,  46 

Bedford's,  for  improvements  in  Frame- 
work knitting,  283 

Beetson's,  for  improvements  in  stuff- 
ing-boxes and  water-closets,  189 

Bennett's,  for  cutting  and  working 
wood,  123 

— — ,  for  cutting  rags,  ropes,  h%y, 
straw,  or  otlier  fibrous  substances, 
124 

Berry's,  for  propelling  ships  and  other 
yessels,  174 

■■  ■  ■  ,  for  improvements  in  looms, 
461 

Birch's,  for  improvements  in  railroads 
and  carriages,  398 

Boydell's,  for  improvements  in  work- 
ing railway  and  other  carriages,  383 

Buchanan's,  for  improvements  in  wbeel 
carriages,  462 

Church's,  for  fastenings  applicable  to 
wearing  apparel,  221 

Clarke's,  for  improvements  in  locks, 
latches,  &c.  367 

•*- ,  for  a  doublc»action  lift  and 

force-pump,  384 


Clarke's,  for  purifying  and  hardening 
oil  and  fats,  396 

Clay  and  Rosenberg's,  for  apparatus 
for  setting  up  types,  462 

Coltman  and  Wale's,  for  improvements 
in  frame-work  knitting  machinery, 
236 

Condie's,  for  applying  springs  to  loco- 
motive and  other  carriages,  431 

Cooper's,  for  Improvemenis  in  con- 
structing threshing-machines >  &c.> 
283 

Cowell's,  for  improvements  in  taps  and 
cocks,  447 

Cox's,  for  improvements  in  coke-oyens^ 

Croft's,  for  improvements  in  bobbin 
net  and  twist  lace  maQbinery,398 

Croll's,  for  manufacturing  and  purify- 
ing gas,  140 

Dafi's,  for  improvements  in  inkatands, 
126 

Daubeny*8,  for  improvements  in  p^dle 
wheels,  446 

Davis's,  for  improvements  in  weaving 
machinery,  333 

De  Bergue's,  for  improvements  in  the 
manufacture  of  reeds  for  weavers, 
397 

Deacon's,  for  improvements  in  glass 
chimneys  for  lamps,  413 

Dean  and  Evans's,  for  improvements  in 
mills,  286 

Delbruck's,  for  improvements  in  appa- 
ratus for  applying  gas  to  the  pur* 
poses  of  heat,  250 

Dent's,  for  improvements  in  clocks 
and  other  time-keepers,  249 

Dockree's,  for  improvements  in  gas- 
burners,  413 

Dod's,  for  the  manufacture  of  glass, 
imitation  of  marbles,  &c.,  237 

Dodd's,  for  improvements  in  piano- 
fortes, 398 

Donisthorpe's,  for  improvements  in 
combing  and  preparing  wool,  398 

Ducie,  Earl  of,  Cl^burnand  Budding's, 
for  improvements  in  machinery  for 
cutting  vegetable  and  other  sub- 
stances, 349 

Duncan's,  for  improved  machinery  for 
cutting,  mowing,  reaping,  &c.,  382 

Draper's,  for  improvements  in  the  ma- 
nufacture of  ornamented  twist  Itce. 
&c.,  283 
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Edmondeon's,  for  impt^rements  ia 
printing-prenes,  13 

Edmunds's,  for  improvements  in  drill- 
ing apparatus,  &c.,  367 

Edwards's,  for  preserring  vegetable 
substances,  190 

,  for  improTements  in  era- 
poration,  384 

Egale's,  for  obtaining  motive  power, 
75 

Emmerson's,  for  tinning  the  surface  of 
iron  pipes  and  tubes,  383 

Erard's,  for  improvements  in  piano- 
fortes, 285 

Flit's,  for  communicating  mechanical 
power,  334 

Fontainemoreau'Sy  for  covering  and 
coating  metals,  175 

Fourdrinier's,  for  improvements  in 
steam-engines  and  in  apparatus  for 
propelling  vessels,  250 

Freeman's,  for  improvements  in  pav- 
ing, 223 

— ,  for  improvements  in  weigh- 
ing-machines, 237 

Galloway's,  for  propelling  rail-road 
carriages,  382 

Gerish's,  for  improvements  in  fire- 
escapes,  142 

Gilbert's,  for  obtaining  and  applying 
motive  power,  238 

Goodacre's,  for  raising  heavy  loads  in 
carts,  &c.^  250 

Goodman's,  for  improvements  in  the 
manufacture  of  dress  pins,  453 

Graham's,  for  improvements  in  Kid- 
derminster carpeting,  414 

Grellett*6,  for  a  new  mode  of  treating 
potatoes,  446 

Gwynne's,  for  improvements  in  the 
manufacture  of  candles,  395 

Haley's,  for  an  Improved  lifting-jacky 
448 

Halpin's,  for  applying  air  to  lamps, 
397 

Hancock's,  for  an  improved  method  of 
raising  water,  349 

Hannah's,  for  improvements  in  fire- 
escapes,  284 

Hannuic's,  for  improvements  in  go- 
vernors or  regulators  applicable  to 
steam  engines,  &c.,  239 

Harris's,  for  an  improved  horse-shoe, 
448 

Harvey's,  for  wood  paving,  and  cutting 
or  forming  wood  blocks,  74 

— ,  for  extracting  sulphur  from 

pyrites,  92 
Haughton's,    for   preventing  railway 
accidents,  444 

Hawkins's,  for  improvements  in  but- 
tons, 143 
Heaton's,  for  improvements  in  dressing 
yamsy  400 


Hebert*s,  for  improvements  in  the  ma* 
nufacture  of  needles,  175 

Henshall's,  for  improvements  in  mak- 
ing rugs  and  carpets,  461 

Henson's,  for  improvements  in  wary    j 
machinery,  431 

Hlcks's,  for  improved  governors  for 
steam-engines,  &c.,  221 

Hirst's,  for  improveitients  in  the  ma- 
nufacture of  felted  woollen  cloths, 
287 

Hodgson's,  for  machinery  for  cnttiag 
and  planing  wood.  126 

Holmes's,  for  improvements  in  steam- 
engines,  173 

' — ,  for  improvements  in  navml 
architecture,  223 

Home's,  for  the  manufacture  of  hinges 
222 

Horsfall's,  for  improvements  in  cards 
for  carding  cotton,  &c.,  300 

Houldsworth's,  for  improved  rrnOway 
carriages,  and  improved  seats  for 
carriages,  &c:,  239 

Httllmandel's,  for  a  new  effect  of  light 
and  shadow  in  lithographic  or  onSttt 
printing,  207 

Jeffries's,  for  improvements  in  ohtain- 
ing  copper,  &c.,  from  ores,  92 

Johnston^s,  for  ascertaining  the  Tdo- 
city  of  a  space  passed  through  by 
ships,  &c.,  287 

Jones's,  for  improvements  in  manufac- 
turing copper  tubes  and  vesseb,  399 

Joyce's,  for  ornamental  articles  of  fur- 
niture, 301 

Kurtz's,  for  the  construction  of  for- 
naces,  397 

Lambert's,  for  improvements  in  the 
manufacture  of  soap,  124 

Lawe's,  for  cleansing  and  dresdng 
feathers,  412 

Leconte's,  for  constructing  fire- proof 
buildings,  46 

Leese's,  for  improvements  in  printing 
calicoes,  &c.,  44 

Lockett's,  for  engraving  rollers,  &c.  by 
electro-magnetism,  221 

Mackclcan's,  for  improved  threshing 
machinery,  301 

Mannoury's,  for  improvements  in  mu- 
sical instruments,  395 

Maughan*s,  fur  the  construction  of 
wheeled  carriages,  453 

May's,  for  improvemenU  in  machinery 
for  cutting  vegetable  substances,  75 

Mechi's,  for  improvements  applied  to 
lamps,  to  carry  off  heat  and  the  pro- 
ducts of  combustion,  45 

McKinley's,  for  machinery  for  mea- 
suring, folding,  and  lapping,  412 

Molyneux's,  for  improvements  in  dress- 
ing flax  and  tow,  464 
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Motley's,  for  improvements  ia  tallow 
lamps,  223 

Mnir  and  Gibson's,  for  improvements 
in  cleaning  silk,  &c.,  286 

Ncwall*8,  for  improvements  in  the 
manufacture  of  wire  ropes,  143 

Newton's,  for  improvements  in  air  en- 
gines, 349 

Noone's,  for  improvements  in  beer 
engines,  141 

Orange's,  for  improved  apparatus  for 
serving  cables  with  yarn,  383 

Palmer's,  for  improvements  in  ploughs, 
45 

Palmer  and  Perkins's,  for  improve- 
ments in  pistons  and  valves,  463 

Parker's,  for  improvements  in  preserv- 
ing, purifying,  and  burning,  oils, 
&c.,  249 

— -,  for  improvements  in  looms, 
for  weaving  linen  and  other  fabrics^ 
366 

Parkin  and  Wylde's,  for  improvements 
in  steam  engines,  93 

Patcrson's,  for  improvements  in  curvi- 
linear turning,  395 

Pattinson's,  for  improvements  in  the 
manufacture  of  white  lead,  249 

Payne's,  for  improvements  in  salting 
animal  matters,  334 

Pettit's  for  improvements  in  railroads, 
carriages,  and  wheels,  350 

Philippi's,  for  improvements  in  print- 
ing cotton,  silk,  &c.,  459 

Pinkus's,  for  improvements  in  impel- 
ling vessels  and  carriages,  and  in 
constructing  roads,  299 

,  for  an  improved  method  of 

constructing  roads  and  ways,  334 

Poole's,  for  improvements  in  fire-arms, 
78 

•   for    preparing   materials    to 

facilitate  the  teaching  of  writing,  251 

Poncy's.  for  improvements  in  clocks 
and  chronometers,  190 

Pope's,  for  detaching  locomotive  and 
other  carriages,  414 

Prosserand  Rippon'Siforimprovements 
in  beating  and  cooking,  13 

Pumphrey's,  for  improvements  in  man- 
ufacturing hooks  and  eyes,  382 

Rapson's,  for  improvements  in  paddle- 
wheels,  384 

Reynold's,  for  improvemcuts  in  frame- 
work machinery,  460 

Richards's.  for  cutting  and  sawing 
wood,   174 

Richardson  and  Braithwaite's,  for  im- 
provements in  tinning,  251 

Ritchie  and  Bowra's,  for  improvements 
in  boas,  mufTs,  tippets,  ^c,  302 

Roberts's,  for  window  cleaning  safety 
apparatus,  find  fire-escapes,  'f$ 


Roberts's,  for  case-hardening  iron,  446 

Robinson's,  for  improvements  in  sugar- 
cane mills,  447 

Robson's,  for  improvements  in  water 
closeU,  302 

Sanders,  Williams,  and  Taylor's,  for 
improvements  in  ploughs,  188 

Saunders's,  for  improvements  in  pav- 
ing, 141 

Schroeder's,  for  improvements  in  fil- 
ters, 383 

Shaw's,  for  improvements  in  discharg- 
ing fire-arms,  399 

Simpson's,  for  a  moveable  observatory, 
telegraph,  and  fire-escape,  396 

-^— ,  for  apparatus  for  working 

pnmps,  4^8 

Smith's,  for  improvements  in  railway?, 
&c.,  189 

,  for  improvements  in  the  man- 

ufacturn  of  cements,  205 

,  for  improvements  in  furnaces, 
445 

Spencer  and  Wilson's,  for  engraving 
by  voltaic  electricity,  333 

Stevens's,  for  a  universal  chuck  for 
turning  and  boring  purposes,  431 

Stirling's,  for  improvements  in  lur  en- 
gines, 318 

Taaffe's,  for  roofing  and  slating,  125 

Talbot's,  for  producing  or  obtaining 
motive  power,  319 

Todd's,  for  obtaining  silver  from  ores, 
139 

Trewhitt's,  for  connecting  and  discon- 
necting paddle  shafts,  189 

Trouhat's,  for  manufacturing  vinegar, 
188 

Turner's,  for  improvements  in  locomo- 
tive and  other  steam  engines,  76 

Unsworth's,  for  apparatus  for  damptuflrt 
mangling,  and  finishing  woven  goods, 
204 

Urwin's,  for  improvements  in  steam 
engines,  82 

Von  Almonde's,  for  the  production  of 
mosaic  work  from  wood,  413 

Wetterstedt's,  for  preserving  animal 
and  vegetable  substances  from  igni- 
tion and  decay,  190 

Whitehead's,  for  the  manufacture  of 
woollen  belts,  38;;2 

Whit  worth  and  Spear's,  for  apparatus 
for  cutting  and  shaping  metals  and 
other  substances,  430 

Whitchouse's,  for  spring  hinges  and 
door  springs,  224 

Williams's,  formeasuring  the  velocities 
of  fluids,  or  of  bodies,  amoving  in 
fluids,  202  \ 

,  for  the  manufacture  of  felted 
woollen  fiibrics,  251 
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WUlUms'g,  for  the  construction  of  fur- 
naces and  boilers,  430 
Wimshurst^s,  for  improvements  in  pro- 
pelling steam  vessels,  382 
Wood's,   for  improyements  in  carpet 

looms,  92 
— — -,  for  improvements  in  paving, 

302 
,  for  prodacing  an  uneven  sur- 
face in  wood  or  other  substances,  445 
Worth's,   for  cutting  vegetable   sub- 
stances, 139 
Accident,  fire-escape,  48 
Acid,  improved  method  of  manufacturing 

sulphuric,  15 
Adcock's  patent  spray  pump,  425, 443,  456 
Air  and  light,  on  the  action  of,  277 
Air,  liquefaction  of,  208 
-^,  improvement  in  applying  to  lamps,  397 
Air  engines,  Stirling's  improvements  in,  318 

-= ,   Newton's   improvements   in, 

349 
Attios's  improvements  In  the  manufacture 
of  paper;  abstract  of  specification,  412 
Animal  membranes,  to  soften,  23,  52,  111 
Annes's  improvements  in  the  manufacture 

of  paint ;  abstract  of  specification,  400 
Aris,  Mr.  J.  R.,  demonsuration  by,  of  the 
unequal  decrease  of  the  degrees  of  longi- 
tude, 24 
Armstrong,  Mr.  R.,  on  the  smoke  nuisance, 

198,  313,  428 
Artesian  well,  immense  at  Grenelle,  304 
Arthur  and  Eddy's  apparatus  for  raising 

mine  pumps,  194 
Ash's  improvements  in  augers  and  boring 

tools  ;  abstract  of  specification,  91 
Ashton  and  Wakefield's  improvements  in 
the  manufacture  of  hat  bodies ;  abstract 
of  specification,  413 
Asparagus  paper,  464 

Atlantic  steamers,  performances  of  the,  25 
Avery's  rotary  steam  engine,  3,  226 

B. 
Bachelard's  improvements  in  beds,  sofas, 
cushions,  &c. ;  abstract  of  specification, 
140 
Backhouse,  Mr.  C,  on  an  improvement  in 

the  Davy  lamp,  64 
Baddeley,  Mr.  W.,  on  Jack  Frost's  vagaries, 
25 ;  on  ozy-hydrogen  and  other  blow- 
pipes, &c.,  86  ;  authentic  report  of  Lon- 
don fires  in  1840,  146 ;  on  Tilley*s  float- 
ing fire  engine,  187  ;  on  the  supply  of 
water  at  fires,  196 ;  on  the  new  postage 
stamps, — forging  and  copying,  212 ;  on 
the  constmction  of  velocipedes,  308  ;  on 
the  superiority  of  the  Cornish  steam  en- 
gines, 359;  description  of  Walker's 
patent  universal  water  elevator,  376 
Bakewell  and  Hutchins's  improvements  in 
preventing  the  foundering  of  vessels, 
&c. ;  abstract  of  specification,  414 


Barnett's  improvements  in  fastening  Ar 
wearing  apparel ;    abstract  of  specifica- 
tion, 47 
Barratt's  improvements  in  the   manafac- 
ture  of  paper  ^  abstract  of  apecificatioii, 
445 
Batho's  improvements    in    apparatus    for 
turning,  boring,  and  cutting  metals  ;  ab- 
stract of  specification,  460 
Baylis's  improved  metallic  pea  and   pen- 
holder; abstract  of  specification,  463 
Beale's  improvements  in  steam  engines  ; 

abstract  of  specification,  46 
Bedford's    improvements    in  frame    woirk 
knitting  nuurhinery;  abstract  of  specifi- 
cation, 283 
Beds,  improved,  140 
Beer  engines,  improved,  141 

,  Ernest's  patent,  210 

Beetson's    improvements  in   water-closets 
and  stuffing-boxes ;  abstract  of  specifica- 
tion, 189 
Bellum,  Mr.  A.,  description  of  an  improved 

forge  back,  312 
Belts,  woollen  ;  Whitehead's  improvementi 

in  manufacturing,  382 
Bennett's,  filter,  128,  256 
Bennett's,  J.,  machinery  for  cutting  ropes, 
rags,  hay,  straw,  &c. ;  abstract  of  speci- 
fication, 124 
Bennett's,  W.  H.,  improvements  in  cutting' 
and  working  wood  ;  abstract  of  specifica- 
tion, 123 
Berney's  improved  spring  gun- slock,  402 
Berry's  improvements  in  looms  ;  abstract 
of  specification,  461 

apparatus  for  propelling  ships  and 

other  vessels :   abstract  of  specificRtion, 
174 
Bessemer,  Mr.  H.,  on  the  prevention  of 

railway  accidents,  180 
Birch,  Mr.  E.,  on  apparatus  for  preventing 
railway  accidents,  91  ;  his  improvements 
in  railways,  carriages,  and  engines ;    ab- 
stract of  specification,  399 
Blast  furnaces,  air  required  by,  12 
Blasting,  immense  expenditure  of  gunpow- 
der in,  288 
Blood,  circulation  of  the,  54 
Blower  for  stove  grates,  improved,  310 
Blow-pipes,  on  the  use  of,  68,  85,  86,  178, 

202 
Boas,    muffls,   &c.,    Ritchie  and   Bowra's 

patent,  302 
Bobbin-net    and     twist    lace    machinery, 

Croft's  improvements  in,  398 
Bolts  and  nuts,  improvement  in  squaring 

and  finishing,  79 
Boot  and  shoemaker*s  standing  or  sitting 

frame,  5 
Boring  tools.  Ash's  patent,  91 
Botten's  Improved  gas  meter,  450 
Boydeirs  improvements  in  working  railway 
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and  other  carriages ;  abstract  of  sp^ifi- 

cation,  383 
Boyman,  B.,  Esq.,  onPilbrow's  condensing 

cylinder  steam  engine,  418 
Brads,  and  cut  nails,  improrement  in  manu- 

factaring,  336 
Bramah,  Mr.   F.,  biographical  notice  of, 

276 
Break,  improved    for    railway   carriages, 

184 
Bridge -building,  principles  of,  472 
British  museum,  480 
British  Association  for  the  advancement  of 

the  fine  arts,  proposal  for  establishing, 

73 
3ochanan*s  improrenients  in  wheel   car- 
riages ;  abstract  of  specification,  462 
Bucket  wheel  for  making  the  most  of  a  fall 

of  water,  215 
Burgess,  Mr.  J.,  description  of  an  improred 

plumber's  grate  front,  329 
Buttons,  improved,  143 
Byers,  R.  W.,  Esq ,  on  assaying  copper  by 

electro-chemical  action,  68 

C. 

Calculator,  The,  No.  U,  by  W.  Woollgar, 
Esq.— Tithe  commutation,  346 

Calicoes,  improvements  in  printing,  44 

Cambridge  mathematical  question,  propos- 
ed, 123 

,  answered,  346 

Candles,  Gwynne's  improvements  in  the 
manufacture  of,  395 

Caoutchouc  iKtat,  128 

Cards,  Horsfall's  improvements  in,  300 

Carmichaers  plan  for  reversing  the  action 
of  steam  engines,  101 

Carpenter,  Captain,  on  submarine  quarter 
propellers,  258,  340 

Carpenter's  bench.  Field's  improved,  242 

Carpets,  Graham's  improvements  in,  414 

,  Hensball's  improvements  in,  461 

Carriages,  imprpvements  in  detaching,  414 

— ,   Buchanan's    improvements    in, 

462 

Carriage  lifter,  improved,  230 

Cayley,  Sir  George,  Bart,  on  the  means  of 
promoting  safety  in  railway  carriages, 
130,  180 

Cements,  improvements  in  manufacturing, 
205 

Chapman,  Mr.  J.,  on  the  missing  "Presi- 
dent," 327' 

Cheverton,  B.,  Esq.,  on  the  action,  of  the 
crank,  451 

Cbeverton's  electrotype  busts,  388 

Chinese  weights.  288 

Church's  improvements  in  hooks  and  eyes ; 
abstract  of  specification,  221 

Clarke's  improvements  in  hardening  and 
purifying  fat  and  oil ;  abstract  of  speci- 
fication, 396 


Clarke's  doable  action  lift  and  force  pamp ; 
•  abstract  of  spedficatioa,  384 

impro^emeats  la  locks  and  latches ; 

abstract  of  specification,  367 

Clay  and  Ropenherg's  trnproTements  in 
setting  up  type  ;  abstract  of  specification, 
461 

Clive,  Mr.  J.  H.,  oo  the  crank,  and  long  apd 
short  connecUng  rods,  186 

Clocks,  Dent's  improvements  in,  249 
,  Poncy's  improvements  in,  190 

Coal  mines,  explosions  in,  375 

Coathupe,  C.  T.,  Ksq.,  on  some  new  in- 
struments for  correctly  graduating  glass 
tubes  for  Eudiometrical  and  other  par- 
poses,  338 

Collisions  at  sea,  mode  of  preventing,  346, 
383 

Coltman  and  Wale's  improvements  in  ma- 
chinery for  frame-work  knitting;  abstract 
of  specification,  236 

Combes,  Mr.  John,  on  an  improved  method 
of  cutting  archways  in  brick  walls,  245 

Combing  and  preparing  WQO],Donisthofpe's 
improvements  in,  398 

Combustion,  spontaneous,  480 

Composition  for  roofs,  368 

Condensation  of  steam,  8,  27,  68,  91,  176, 
188,  217 

Condie's  improvements  in  applying  spripgs 
to  railway  and  other  carriages;  abstract 
of  specification,  431 

Connecting  rods,  long  and  short,  6 

Conservatories,  oi  Ughti»g  and  heatingf 
with  gas,  184 

Cooke  and  Wheatstone's  electric  telegraphy 
434 

Cooper's  improved  method  of  constructing 
threshing  machines*  &c.  ;  abstract  of 
specification,  283 

Cooper's,  Mr.  R.  B.,  report  on  Smith's 
patent  hot  gas  burnei?>  2 

Copper,  improvement  in  obtaining,  from  the 
ores,  92 

,  on  assaying    by  electro-chemical 

action,  68,  69 

'  tubes  and  vessels.  Jones's  improve- 

ments in  manufacturing,  399 

Cordage,  method  of  manufacturing  long, 
368 

Corde  and  Lockers  patent  rotary  engine, 
98 

Corkscrew,  the  Shrapnel  patent,  273 

Cornish  steam  engines,  on  the  performances 
of,  23,  35,  331,  343,  359,  378 

Cotton  printing,  Philippi's  improvements 
in,  459 

Cowell's  improvements  in  taps  and  cccks ; 
abstract  of  specification,  447 

Cowper,  Mr.  Edward,  on  a  method  cf  set- 
ting out  involute  teeth  of  wheels,  411 

Cox's  improvements  in  coke  ovens ;  abstract 
of  specification,  11 
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Craig's  rotary  steam  engioei^  226,  457 

Crank,  oa  the  practical  effects  of  the,  52, 
100,  114,  171,  186,  264,  388,  439,  440, 
451 

Croft's  improvements  in  bobbin-net  machi- 
nery ;  abstract  of  specification,  398 

Croirs  improvements  in  manufacturing  and 
purifying  gas,  140 

Cumberland,  Mr.  G.,  on  fire  escapes,  safety 
mattresses,  &c.,  37 

■  ■  ,  on  propelling  vessels  by 

a  jet  of  water,  292 

Cultivation  of  waste  lands,  4 

Curricles,  Maughan's  improvements  in, 
453 

Curtis,  Mr.  W.  J.,  on  the  prevention  of 
railway  accidents,  180 

Curvilinear  turning,  Paterson's  improve- 
ments in,  395 

Cushions,  improved,  140 


Daft's  improvements  in  inkstands,  126 

Daubeny's  improvements  in  paddle-wheels; 
abstract  of  specification,  446 

Davies's  railway  carriage-break,  58 

Da  vies,  Mr.  John,  on  Perkins's  hot  water 
apparatus,  294 

Davies's  improvements  in  apparatus  for 
weaving  ;  abstract  of  specification,  333 

Davison,  Mr.  W.,  on  the  laws  of  falling 
bodies,  293 

Davy  lamp,  improvements  in  the,  63 

Davis's  improved  mode  of  applying  heat  to 
steam-boilers,  475 

Deacon's  improvements  in  glass  chimnies 
for  lamps ;  abstract  of  specification,  413 

Decimal  money,  474 

Dean  and  Evans's  improvements  in  mills ; 
abstract  of  specification,  286 

De  Bergue's  improvements  in  the  manu- 
facture of  reeds;  abstract  of  specifica- 
tion, 397 

Delbruck's  improvements  in  apparatus  for 
heating  by  gas ;  abstract  of  specification, 
250 

Dent's  improvements  in  clocks;  abstract 

of  specification,  249 
Designs  registered  in  January,  94  ;  Febru- 
ary,   191  ;    March,   254  ;    April,   351  ; 
May,  415;  June,  479 
Dircks,  Mr.  H.,  on  the  smoke  nuisance, 

198, 391 
Dockree's  improvements   in  gas-burners; 

abstract  of  specification,  413 
Dod's  improvements  in  making  glass,  &c. ; 

abstract  of  specification,  237 
D'Olszowski's  improved  level ;  abstract  of 

specification,  476 
Dodds  improvements  in  piano- fortes;  ab- 
stract of  specification,  398 
Donisthorpe's    improvements  in  combing 
and  preparing  wool ;  abstract  of  apecifi- 
cation,  398 


Door-catch,  improved,  344 
Dovetailing  machine,  Davies's,  15 
Drainage  water-wheel,  improved,  178 
Drain  plough,  Alexander's,  256 
Draper's  improvements  in  ornamental  twtat 

lace  ;  abstract  of  specification,  283 
Drawing  instrument,  new  optical,  201 
Dredge's  suspension  bridges,  464, 472 
Drilling    machines,  Edmunds's    improve- 
ments in,  367 
Dublin,  necessity  for  a  fire-police  in,  299, 

315,  427 
Ducie,  Earl  of,  Clybum  and  Budding's  im- 
provements   in    cutting  vegetable  sob- 
stances  ;  abstract  of  specification,  349 
Duncan's  improved  machinery  for  reaping 
corn,  &c. ;  abstract  of  specification,  382 

E. 

Edmondson's  improvements  in  printing- 
presses  ;  abstract  of  specification,  13 

Edmunds's  improvements  in  drilling  appa- 
ratus ;  abstract  of  specification,  367 

Edwards's  improvements  in  preserving  ve- 
getable substances ;  abstract  of  specifica- 
tion, 190 

■  improvements  in  evaporation ;  ab- 

stract of  specification,  384 

Egale's  improvements  in  obtaining  motive 
power ;  abstract  of  specification,  75 

Electric  telegraph,  Cooke  and  Wheatstone*S, 
434 

Electro-magnetism,  sounding  the  sea  by, 
320 

Electrotype  busts,  Cheverton's,  388 

Elliptic  springs,  machine  for  setting,  78 

Emerson's  improvements  in  coating  iron 
pipes ;  abstract  of  specification,  3S3 

Engraving  by  electro-magnetism,  Lockett's 
patent,  221 

— ,    Spencer 

and  Wilson's  patent,  333 

Erard's  improvements  in  piano-fortes ;  ab- 
stract of  specification,  284 

Ericsson's  transversal  propeller,  42,  240 

Ernest's  patent  improved  beer-engine,.  210 

Evaporation,  Edwards's  improvements  in, 
384 

Everlasting  pens,  Hawkins's,  35,  67,  111, 
183 

Ever-pointed  pencil,  Hague's,  15 

Expansion  of  dry  steam,  an  inquiry,  288 

Explosion,  terrific,  187 

Explosions  in  coal-mines,  375 


Falling  bodies,  law  of,  292,  347 

Farthing,  Mr.  John,  on  the  construction  of 
velocipedes,  457 

Fatality  of  theatres,  480 

Fastenings  for  wearing  apparel,  improve- 
ments in,  47 

Feathers,  io>proved  mode  of  clcapsin^  sod 
dressing,  412 
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Felted  woollen  cloth,  Williams's  improre- 
meats  in,  251 

,  Hirst's  improvements 

in,  287 
Field,  Mr.  S.  H.,  description  of  an  improved 

carpenter's  bench,  242 
Pilt's  improvements  in  commnnicating  me- 
chanical power;  abstract  of  specification, 
334 
Filters,  Schroeder's  improvements  in,  383 

,  Salt's  improved  vase,  385 

Fires  in  London  in  1840,  146 

— ,  on  the  supply  of  water  at,  7, 196 

Fire,  preservation  of  life  from,  455 

,  deaths  from  in  1840,  163,  208 

Fire-anrih,  Poole's  patented  improvements 

in,  78 
• ,  Shaw's  improvements  in  discharg- 
ing, 399 
Firemen,  noble,  480 
Fire-engine,  floating,  Tilley's,  167,  187 

,  Merry  weather's,  169 

Fire-escapes,  37,  165 

' ,  City,  166,  192 

— — ,  Gerish's  patent,  142 

,  Hannah's  patent,  285 

■ ,  Roberts's  patent,  76 

-,  ladders.  Merry weatlicr's,  166, 


192 


-,  accident,  48 


Flre-poIice,  necessity  for,  in  Dublin,  297, 
315,  427 

Fire-proof  buildings,  Leconte's,  46 

Flame,  on  the  passage  of,  through  reticu- 
lated bodies,  178 

Flax  and  tow,  improved  mode  of  dressing, 
464 

Flood-gate,  self,  acting,  291 

Flower-pots,  to  destroy  worms  in,  480 

Fogs,  plan  for  removing  and  preventing, 
136 

Fontainemoreau's  improvements  in  coating 
and  covering  metals ;  abstract  of  specifi- 
cation, 175 

Forge-back,  improved,  312 

Forging  and  copying,  212 

Foster,  Mr.  John  A.,  on  preventing  acci- 
dents in  ascending  and  descending  col- 
liery piu,  105 

Fonrdrinier's  improvements  in  steam-en- 
gines, and  in  propelling ;  abstract  of  spe- 
cification, 250 

Frame- work  knitting-machines,  Bedford's 
improvements  in,  283 

,   Coltman 

and  Wale's  improvements  in,  236 

Freeman's  improvements  in  paving;  ab- 
stract of  specification,  223 

— weighing-ma- 
chines ;  abstract  of  specification,  237 

Furnaces,  improvement  in,  245 

■'  and  boilers,  Williams's  improve- 

ments in,  430 

«^^ ,  Smith's  improvements  in,  445 


Furnaces,    Kurtz's   improvements  in  the 
constrnction  of,  397 
G. 
Galleries  of  practical  science,  107 
Galloway's  improvements  in  propelling  rail« 

road  carriages,  382 
Galvanic  plant  protector,  342 
Gas  manufacture— setting  retorts,  &c.,  470 
Gas-burners,  Dockree's  patent,  413 
Gas,  Dclbruck's  improvements  in  heating 

by,  250 
Gas-lighting,  on,  60 
Gas,  improvements  in  manufacturing,  140 

,  on  lighting  and  heating  conservatories 

with,  184 
—  -  ■,  the  manufacture  of,  275 
Gas-meter,  Bottcn's  improved,  450 
Geometrical  theorem,  solution  of,  246 
Gerish's  improvements  in  fire-escapes ;  ab- 
stract of  specification,  142 
Gilbert's  improvements   in  obtaining  and 
applying  motive  powe): ;  abstract  of  spe- 
cification, 239 
Gillespie,  Dr.  Patrick,  on  the  practical  tri- 

sections  of  plane  angles,  185 
Godwin,  Mr.  G.,  jun.,  on  establishing  a 
British  association  for  the  advancement 
of  the  fine  arts,  73 
Gold  galvanic  battery,  192 
Goodacre's  plan  for  rabing  loaded  carts; 

abstract  Of  specification,  250 
Goodman's  improvements  in  dress  pins ;  ab- 
stract of  specification,  453 
Gorgon  engines,  Messrs.  Seaward's,  50 
Governors,   improved,  for   steam-engines, 
221 

,  Hannuic's  patent,  239 

,  Hicks's  patent,  370 

Glass,  action  of  sea- water  on,  16 
,  Dod's  improvements  in  the  manu- 
facture of,  237 
Glass  tubes,  Coathupe's  improvements  in 

graduating,  338 
Graham's  improvements  in  Kidderminster 

carpeting ;  abstract  of  specification,  414 
Gregory,  Dr.  Olinthus,  decease  of,  128 
Grellett's  new  mode  of  treating  potatoes, 

abstract  of  specification,  446 
Grenellc,  artesian  well  at,  304 
Gunpowder,  immense    expenditure    of,  in 

blasting,  288 
Gwynne's  improvements  in  the  manufacture 
of  candles,  395 

H. 

Hackshaw's,  Mr.  R.,  solution  of  a  mathe- 
matical question,  216 

Haley's  improvements  in  lifting-jacks ;  ab- 
stract of  specification,  448 

Halpin's  improvements  in  applying  air  to 
lamps;  abstract  of  specification,  397 

Hammer-cloths,  480 

Hancock's  improved  method  of  raising 
water  ;  abiitract  of  specification,  349 
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Hancock  and  Pettit's  patent  railway  train 
controller,  322 

Hannah's  improvements  in  fire-escapes ;  ab- 
stract of  specification,  284 

Hannuic's  improvements  in  governors  or 
regulators ;  abstract  of  specification,  239 

Harmonicon,  the  rock,  458 

Harris's  improvements  in  horse-shoes ;  ab- 
stract of  specification,  448 

Harvey's  improvements  in  wood  paving; 
abstract  of  specification,  74 

-■ patent  for  extracting  copper,  &c. 

from  ores  ;  abstract  of  specification,  92 

Hat  bodies,  Ashton  and  Wakefield's  im- 
provements in,  413 

Haughton's  plans  for  preventing  railway 
accidents ;  abstract  of  specification,  444 

Hawkins,  Mr.  J.  I.,  on  everlasting  pens, 
35,67,111,  183 

Hawkin's   improvements  in  buttons;   ab- 
stract of  specification,  143 

Hazeldine,  Mr.  W.,  biographical  notice  of, 
30,  112 

Heat,  law  of  equal  diffusion  of,  54,  266 

Heaton's  improvements  in  dressing  yarns  ; 
abstract  of  specification,  400 

Hebert's  improvements  in   manufacturing 
needles;  abstract  of  specification,  175 

Henshall's  improvements  in  rugs  and  car- 
pets; abstract  of  specification,  461 

Benson's  improvements  in  warp  machinery ; 
abstract  of  specification,  431 

Hemp,  made  from  hop  bine,  283 

Hick's  improvements  in  governors  for  steam 
engines;  abstract  of  specification,  221 

,  improved  govenor  for  steam  engines, 

description  of,  &c.,  370 

•Hinges,  Home's  patent,  222 

,  Whitehouse's  patent,  224 

Hirst's    in)provements    in    felted  woollen 
cloths  ;  abstract  of  specification,  287 

Hodgson's  improved  machinery  for  cutting 
^  '  and  planing  wood ;  abstract  of  specifica- 
tion, 126 

Holebrook,  Mr.  J.  P.,  on  screw  propellers 
and  paddle-wheels,  10 

— — • ,  on  some  plans  for  disconnecting 

'  paddle-wheel  shafts  from  engines,  926 

Holmes's  improvements  in  steam  engines ; 
abstract  of  specification,  173 

-^— in  naval  architecture ; 

abstract  of  specification,  223 

Holyhead  road,  the,  372 

Holy  Trinity  church  clock,  Hull,  288 

Hooks  and  eyes,  Church's  patent,  221 

— ^— ,  improvements  in  manu- 
facturing. 382 

Horne*s  improvements  in  hinges ;  abstract 
of  specification,  222 

Horses,  new  shoes  for,  128 

Horse-shoes,  Harris's  improved,  448 

Horsfall's  improvements  in  cards ;  abstract 
of  specification,  300 

H4i  gas  burners,  Smith's  patent,  2 


Houldsworth's    improvements   in    railway 

carriages ;  abstract  of  specification,  239 
Howard,  Mr.  Thos.,  on  vaporization  and 

condensation,  27,  91,  106,  188 
Hullmandel's  new  effect  of  light  and  shadow ; 

abstract  of  specification,  207 
Human,  Mr.  J.,  on  an  improved  drainage 

wheel,  178 
Hydrostatic  lamp,  408 
I 
Ice  boards  and  snow  shoes,  27 
Indicator,  steam  pressnre,  description  of 

the,  232 
,  experiment   with   M*Naught*t. 

313,391 
Inkstands,  improvements  in,  126   . 
Invalid  chairs,  an  inquiry  respecting,  68 

.  answered,  89,308 

Involute  teeth  of  wheels,  method  of  setting 

out,  411 
Iron  casting,  an  inquiry,  202 
Iron  tubes,  improvements  in  tinning,  383 
Iron,  improvement  in  case-hardening,  446 

J. 
Jack's,  Haley's  improved  lifting,  448 
Jack  Frost's  vagaries,  35 
Jeffries 's  improvement  in  obtaining  copper 

&c.  from  ores ;  abstract  of  specification, 

92 
Johnston's  improvements  in  measuring  ve- 
locities ;  abstract  of  specification,  287 
Johnston,  Mr.  John,  remarks  by,  on  the  pre- 
sent state  of  the  locomotive  engine  on  raiU 

ways,  28 
Jones's    improvements    in    manufacturing' 

copper  vessels  ;  abstract  of  specificatiooy 

399 
Jones,  Mr.  J.,  on  improvements  in  screw 

propellers,  67 

,  improved  sounding  lead,  186 
^       ,  on  improvement  in  stoves 

and  fire-places  103 
Jones,  Mr.  W.,  on  the  undulatory  motion 

of  light,  &c.,  292 
Joyce's  improvements  in  ornamenting  arti- 
cles of  furniture ;  abstract  of  specification, 

301 

K. 
Kegg,  Mr.  'fhos.,  on  blow-pipes,  68 
Kurtz's  improvements  in  furnaces ;  abstract 

of  specification,  397 
L. 
Lambert's  improvements  in  the  manufacture 

of  soap  ;  abstract  of  specification,  124 
Lamps,  Hatpin's  improvements  in  applying 

air  to,  397, 

,  hydrostatic,  408 

,  improvements  in  solar,  34 

— ,  Mechi's  improvements  in,  45 
,  Deacon's  improved  glass  chimneys 

for,  413 
Lawes's  improvements    in   cleansing  and 

dressing  feathers  ;  abstract  of  specifica* 

tion,  412 
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Level,  D'Olszowski's  improyed,  476 
Leconte's  fire-proof  buildings ;  abstract  of 

specification,  46 
Leese*s  improvements  in  printing  calicoes, 

&c.;  abstract  of  specification,  44 
Life  annuities,  on  calculating,   230,  269, 

310,  393 
Life  boats,  an  inquiry  respecting,  303 
Life  boat.  Salt's,  290 
Life  and  labours  of  Telford,  324, 372,  402, 

435 
Lift  for  raising  vessels,  Salt's,  466 
Light,  on  the  undulatory  motion  of,  292 
Light  and  air,  on  the  action  of,  277 
Light  and  shadow,  new  effect  of,  207 
Lime,  improvements  in  manufacturlDg,  205 
Lime  kilns,  improvement  in,  79 
Lines,  theory  of  parallel,  22 
Loaded    carts,    Gbodacre's  apparatus  for 

raising,  250 
Locks  and  latches,  Clarke's  improved,  367 
Lockett's  improvements  in  engraving ;  ab- 
stract of  specification,  22 1 
Locomotive  engines,  improvements  in,  61 

■  ,  on  working  with  fixed 

eccentrics,  102,  195,  341 

,  Witty *s  new,  208 

,  on  the  utility  of  a  lead 

in  the  slide  valve  of,  36 

— « ,  remarks  on  the  present 

state  of,  28 
London  and  Westminster  water  company,  48 
Looms,  Wood's  improvements  in,  92 

,  Parker's  improvements  in,  366 

Longitude,  demonstration  of  the   unequal 

decrease  of  the  degrees  of,  24 
Lovatt,   Mr.  J.,  on   wjrking  locomotives 

with  two  fixed  eccentrics,  195 
Lowe,  Mr.  J.,  on  screw  propellers,  182 
Lynch,  Mr.  Gordon,  on  velocipedes,  294 

M. 

Mabley's  improvements  in  producing  sur- 
faces ;  abstract  of  specification,  476 

Mackelcan's  improvements  in  threshing 
machinery ;  abstract  of  specification,  301 

Magnetism,  new  theory  of,  471 

Mallet,  Robert,  Esq.,  on  the  expediency  of 
establishing  a  fire  police  in  Dublin,  427 

Mannoury's  improvements  in  musical  in- 
straments  ^  abstract  of  specification,  395 

Marine  preservers,  Bakewell  and  Hutchins, 
414 

Marine  propellers,  experiments  with,  231 

Mathematical  exercises,  134 

• question;*,   solution   of,     135, 

216.  346,  393,  454 

Maughan's  improvements  in  wheeled  car- 
riages ;  abstract  of  specification,  453 

May's  improvements  in  machinery  for  cut- 
ting vegetable  substances ;  abstract  of 
specification,  75 

McCririck's  improved  percussion  gun  lock, 
441 


Mechanical  power,  novel  method  of  com- 
municating, 334 

Mechi's  improvements  in  apparatus  to  be 
applied  to  lamps ;  abstract  of  specifica- 
tion, 45 

Meridian  line,  simple  instrument  for  finding, 
103 

Merry  weather's  portable  fire  escape  ladders, 
166, 192 

■ floating  fire  engine,  169 

Metals,  improvements  in  coating,  and  cover- 
ing, 175 

,   Batho's  improved  apparatus  for 

turning,  boring  and  cutting,  460 

Metallic  relief  engraving,  208 

McGauley,  J.  W.  Esq.,  on  the  prevention 
of  railway  accidents,  87,  170 

Mill's  sub-marine  propellers,  306 

Mills.  Dean  and  Evans's  improvements  in, 
286 

Mine  pnmps,  apparatus  for  raising,  194 

Mining  operations,  limit  to,  304 

McKin  ley's  improvements  in  apparatus,  for 
measuring,  lapping,  and  folding;  abstract 
of  specification,  412 

Molyneux's  improved  mode  of  dressing  flax 
and  tow  ;  abstract  of  specification,  464 

Mosaic  work  in  wood,  413 

Motion,  resistance  of  air  to,  90 

Motive  power,  May's  patent  for  obtaining, 
75 

Motley's  improvements  in  tallow  lamps ; 
abstract  of  specification,  223 

Moulding  cornices,  on,  65 

Mount  Ararat,  fall  of,  74 

Muir  and  Gibson's  improvements  in  clean- 
ing silk  ;  abstract  of  specification,  286 

Murray,  Mr.  J.,  on  explosions  in  coal 
mines,  375 

^  on  wanning  and  heating, 

Perkins's  process,  Amott's  stoves,  &c., 
387 

,  prevention  of  collisions  by 

sea  and  on  land,  388 

,  new  shower  bath,  406 


Musical  instrumeots,  improved,  395 
N. 

Naval   architecture,  Holmes's  patent  im- 
provements in,  223 

Needles,  improvement  in  the  manufacture 
of,  175,  432 

Nelson,  Mr.  John,  solution  by,  of  Kincla- 
ven's  mathematical  question,  393 

Newall's  improvements  in  wire  ropes ;  ab- 
stract of  specification,  143 

New  postage  stamps,  212 

Newnham,  Mr.  C,  on  preventing  collisions 
at  sea,  346 

New  theory  of  the  universe,  473 

Newton's  improvements  in  air  engines ;  ab- 
stract of  specification,  349 

Noble  firemen,  480 

Noton,   Mr.  M.,  on  an  experiment  with 
McNaught's  stei^m  indicator,  313,  391 
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Observatory,    telegraph    and  fire    escape, 
Simpson's,  396 

Oil,  Parker's  patent  for  preserving,  purify- 
ing, and  burning,  248 

Oils  and  fats,  improvements  in  purifying, 
and  hardening,  396 

Oldham,  Mr.  John,  biographical  notice  of, 
276 

Optical  drawing  instrument,  neir,  201 

Orange's  improved  apparatus  for  serving 
yarn  '^  abstract  of  specification,  383 

Ornamental    furniturci    Joyce's   improve- 

Om  ents  in,  301 
vena.  Cox's  patent,  77 


Paddles,  experiments  with  Rennie's  trape- 
zium, 429 

Paddle-shaft,  rising  and  falling,  90 

-,  improvements  in  disconnect- 
ing, 189,  354 

Paddle  wheels  and  submarine  propellers,  121, 
358,  390 

I  ,  Daubeny's  improvements  in, 

447 


-,  Rapson's  improved,  384 
-,  Stevens's  patent,  307 
-,  Winkle's  patent,  22 
Faint,  Annes*s  improvements  in  the  manu- 
facture of,  400 
Palmer's  improvements  in  ploughs ;  abstract 

of  specification,  45 
palmer  and  Perkins's  improvements  in  the 
construction  of  pistons  and  valves ;  ab- 
stract of  specification,  463 
Paper,  Araos's  improvements  in  the  manu- 
facture of,  412 
,  Barratt's  improvements  in  the  manu- 
facture of,  445 

machines,  improvements  in,  78 

Parallel  lines,  theory  of,  22,  53 

Parker's  improvements  in  looms ;  abstract 

of  specification,  366 
Parks's  pocket  iu dispensable,  472 
Parker,  T.  N.,  Esq.,  on  "protecting  water 

pipes,  &c.,  during  severe  frosts,  65 
Parker's  improvements  in  preserving,  puri- 
fying, and  burning  oil ;  abstract  of  speci- 
fication, 248 
Parkin  and  VVylde's  improvement  in  steam 

engines ;  abstract  of  specification,  93 
Pasley,  Mr.  T.  H.,  on  rational  philosophy, 
letter  I.  on  the  senses,  83  ;  letter  II. 
space,  262  ;  letter  111.  matter,  407 
Patents,  lists  of,  English,  January  94,  Fe- 
bruary 191,  March  254,  April  351,  May 
415,  June,  479 

,  Scotch,  December,  1840, 

16,  January  96,  February  207,  March 
255,  April  352,  May  415, 

— ,  Irish,  December,   1840, 

16,  January  127,  February  208,  March 
352,  April  416 


Patents,  recent  American,  78,  368,  432, 
464,478 

Paterson's  improvements  in  curvilinear 
turning  ;  abstract  of  specification,  395 

Pattinson's  improvements  in  manufacturing' 
white  lead  ;  abstract  of  specification, 
249 

Paving,  improved  method  of,  wood,  272 

,  Freeman's  patent,  223 

,  Saunders's  patent,  141 

,  Wood's  patent,  302 

Payne's  improvements  in  salting  animal 
matters  ;  abstract  of  specification,  334 

Peacock,  Mr.  A.,  on  the  necessity  for  an 
improved  state  of  philosophical  nomen- 
clature, 211 

Pearce,  Mr.  J.  C,  on  a  concentric  valve 
for  steam  engines,  103 ;  on  working 
locomotive  engines  with  two  fixed  eccen- 
trics, 195 

Pencil,  Hague's  ever -pointed,  15 

Penholders,  improvements  in,  79 

,  simple.  111 

Pens  and  penholders,  Baylis's  improve- 
ments in,  463 

,  metal,  23 

Percussion  gun  lock,  M'Cririck's  improved, 
441 

Perkins's  system  of  warming  buildings  by 
hot  water,  294,386 

Perkins,  Mr.,  in  reply  to  Messrs.  Davies 
and  Ryder,  329 

Perry's  double  patent  filter  inkstand,  217 

Pettit's  improvements  in  railroads,  car- 
riages, and  wheels ;.  abstract  of  specifi- 
cation, 350 

Pierce's  improvements  in  the  preparation  of 
wool;  abstract  of  specification,  475 

Philippi's  improvements  in  priming  cotton, 
silk,  &c.  ;  abstract  of  specification,  459 

Philosophical  nomenclature,  necessity  for 
an  improved,  211 

Piano-fortes,  ])odd's  improvements  in,  398 

■  — ,  Erard's  improvements  in,  284 
Pilbrow,  Mr.  «tames,  on  the  superior  duty 

of  Cornish  engines  over  rotative,  274 
Pilbrow's  condensing  cylinder  steam  engine, 

418 
Pinkus's  improvements  in  impelling:    ab- 
stract of  specification,  299 

■  improvements  in  constructing 
roads  or  ways ;  abstract  of  specification, 
334 

Pistol,  new  kind  of,  256 

Pistons  and  valves,  improvements  in  the 

construction  of,  463 
Plane  metallic  surfaces,  the  proper  mode  of 

preparing  them,  39 
Plant  protectors,  Treggon's  galvanic,  342 
Plaster  casting,  16,  67 
Plough,  the  Prince  Albert,  drain,  256 

,  improved,  188 

— ,  Palmer's  improved,  45 

I  mel|iod  of  coupling  two  or  morc,368 
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Plniiiber*8  grate  front,  improved,  329 
Polar  regions,  temperature  of  the,  7 
Poole's  improvements  in  fire  arms ;  abstract 

of  specification,  78 
— —    improvements   in     materials    for 

teaching  writing,  251 
Poncy's  improvements  in  clocks  and  chro* 

nometers ;  abstract  of  specification,  190 
Posts,  machine  for  boring,  for  fences,  368 
Potatoes,  new  mode  of  treating,  447 
Power,  Talbot's  improvements  in  obtaining, 

319 
Press,  portable  tincture,  345 
Printing  presses,  Edmondson's  patent  im- 

provements  in,  13 
Printing  process,  Mr.  Morison's  new,  304 
Printing  and  embossing  surfaces,  improve- 
ments in  producing,  476 
Propellers,    Capt.    Carpenter's    submarine 

quarter,  231,  258,  307,  340 
Propelling  vessels  by  a  jet  of  water,  292, 

458 

-,  Fourdrinier's  improvements  in^ 


250 


-,  Pinkus's  improvements  in,  299 
— ,  Wimshnrst's  improvements  in, 


382 

Pirosser  and  Rippon's  improvements  in  beat- 
ing and  cooking  ;  abstract  of  specification, 

13 
Provis,  W.  A.,  Esq.,  on  the  effects  of  wind 

on  the  Menai  suspension  bridge,  409 
Pumps,  improvements  in  forcing,  80 
— ,  Clarke's  double  action,  384 

,  Adcock's  spray,  425,  443,  456 

,  improved  apparatus  for  working, 

448 
Pnmphrey's  improvements  in  manufacturing 

books  and  eyes ;  abstract  of  specification, 

382 
Punching  metals,  machine  for,  16 


Rags,  improved  machinery  for  cutting,  124 
Railways : 

Biroh*s  improvements  in,  399 
Boydell's   improvements    in  working 

carriages  on,  383 
Carriage-break,  Davies's  58     J 
Carriages,  improved  spring  buffer  for^ 

36  ^J 
Galloway's  improvements  in  propelling, 

on,  382 
Hancock  and  Pettit's  controller  for,  322 
Haughton's  method  of  preventing  acci- 
dents on,  445 
Improved  break  for  carriages  on,  184, 

235 
Pettit's  improvements  in,  350 
Preventing  arcidents  on,  61,  87,  91, 

130,  133,  170,  LBO,  200 
Railway  carriiiges,  Houldsworth's  pa- 
tent, 239 


Railway  conference,  80 
Smith's  patent  improvements  in,  189 
Rapson's  improvements  in  paddle-wheels ; 

abstract  of  specification,  384 
Rational  philosophy,  83,  262,  407 
Reaping,  Duncan's    improved    machinery 

for,  382 
Rennie's  trapezium  paddle-wheel,  127 
— — — ^ ,  experiments 

with,  429 
Retorts,  economical  mode  of  setting  and 

working,  60 
Reynolds's    improvements  in  frame- work 

machinery ;  abstract  of  specification,  460 
Richards's   imp^rovements  in  cutting  and 

sawing  wood  ;  abstract  of  specification, 

174 
Richardson  and  Braitbwaite's  improvements 

in  tinning,  abstract  of  specification,  251 
Rick  man,  Mr.  John,  biographical  notice  of, 

277 
Ritchie  and  Bowra's  improvements  in  boas, 

muffii,  cuffs,  dec;  abstract  of  specification, 

302 
Roads  or  ways,  Pinkus's  improvemsnts  in 

the  construction  of,  304 
Roberts,  M.  J.,  Ksq.,  on  assaying  copper 

by  electro-chemical  action,  69 
— — — ,  on  the  use  of  oxy* 

hydrogen  and  other  blow-pipes,  85 
Roberts's  window-cleaning  safety  apparatus 

and  fire-escapes  :  abstract  of  specification, 

76 
Roberts's  improvements  in  case-hardening 

iron  ;  abstract  of  specification,  447 
Robinson's    improvements    in  sugar-cane 

mills ;  abstract  of  specification,  447 
Robson's  improvements  in  water-closets; 

abstract  of  specification,  303 
Rock  harmonicon,  the,  453 
Roofs,  composition  for,  368 
Rooft,  metidlic,  78 

Roofing  and  slating,  improvements  in,  125 
Rotary  engines,  405,  444 
Rowbotham,  Mr.  S.,  on  a  plan  for  remov- 
ing and  preventing  fogs,  136 
Rowles,  Mr.  H.,  biographical  notice  of, 

276 
Ruling-machines,  method  of  supplying  ink 

to,  15 
Ryder,  Mr.  G.  V.,  on  Perkins's  hot  water 

apparatus,  294 


Safety  hook  and  safety  lever,  for  prevent- 

4ng  accidents  in  colliery-pits,  105 
Safety  mattresses,  37 

Salt,  Mr.  S.,  description  of  a  life,  pilot,  and 
ferry-boat,  290 

— ,  description  of  a  Tase-filter,  385 
— -^— ,  on  a  perpendicular  lift  for 
rabing  vessels  from  a  k>wer  to  a  higher 
level,  466 
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Salting  animal  matten^  Payne's  improve- 
ments in,  334 
Satinden  and  Co.'s  hnprorecl  ploughs ;  ab- 
stract of  specification,  188 
Saws,  machine  for  setting,  78 
Schroeder's  improvements  in  filters;   ab- 
stract of  specification,  383 
Science  in  Calcutta,  192 
Scott,  Mr.  George,  solution  by,  of  I.  O.  N.'s 
first  mathematical  question,  135 ;  solu- 
tion of  a  geometrical  theorem,  246 

,  on  the  calculation  of 

lifie  annuities,  269,  310,  393 
Screw  propellers  r.  paddle-wheels,  10 

,  Smiths  and  Lowe's,  182 

Seaward,  S,,  Esq.,  on  the  application  of 

auxiliary  steam  power,  361 
Sea-water,  action  of,  on  glass,  16 
Self-acting  flood-gate,^91 
Senses,  on  the  evidence  of  onr,  83 
Shackleton,  Mr.  H.,  on  Wbitelaw  and  Stir- 
rat's  water-mill,  214 
Shaw's  improvements  in  discharging  fire- 
arms ;  abstract  of  specification,  399 
Ships,  improved  apparatus  for  propellixg;^ 

174 
Shrapnel  patent  corkscrew  and  bottle,  the, 

273 
Shower-bath,  Professor  Murray's,  406 
Silk,  Muir  and  Gibson's  improvements  in 

cleaning,  286 
Silver,  improvements  in  extracting,  139 
Simpson's  improved  observatory,  telegraph, 
fire-escape,  &c.;  abstract  of  specification, 
396 
Simpson's  improvements  in  working  pumps ; 

abstract  of  specification,  446 
Slide- rale  bibliography,  111 
Smith,  Mr.  £.,  on  the  cultivation  of  waste 

lands,  4 
Smith's  patent  hot  gas-burners,  2 
Smith's  patent  screw  propeller;  improve- 
ment suggested  in,  67 
Smith's  patent  improvement  in  solar  lamps, 

34 
Smith's  improvements  in  railways,   &c. ) 

abstract  of  specification,  189 
Smith's    improvements    in    manufacturing 
lime  and  cement ;  abstract  of  specifica- 
tion, 205 
Smith's  improvements  in  furnaces;  abstract 

of  specification,  445 
Smoke  nuisance,  the,  198,  313,  357,  391, 

428 
Snow- shoes,  27 
Soap,  improvements  in  the  manufacture  of 

124 
Sofas,  improved,  140 
Solar  lamps,  improrements  in,  34 
Sounding-lead,  Jones's,  186 
Sounding  the  sea  by  electro- raagnetism, 

320 
Spencer  and  Wilson's  improvements  in  en- 


graving by  Voltaic  electricity ;  abstract  of 
specification,  333 
Spontaneous  combustion,  480 
Spring's,  improved  mode  of  applying  car- 
riage, 431 
Spring  gun-stock,  Berncy's,  402 
Staite,  Mr.  W.  E.,  description  of  Craig's 

rotary  steam-engine,  226 
Steam,  on  the  advantages  of  working  ex- 
pansively, 138 
Steam*boilers,  improved  mode  of  applying* 

heat  to,  475 
Steam-boat  collisions,  to  prevent,  208 
Steam-boilers,  apparatus  for  making  known 

a  deficiency  of  water  in,  78 
Steam-boiler,  Improved,  79 
Steam-1)oilers,  on  preventing  explosions  in, 

80 
Steam-carriages,  thoughts  on,  466 
Steam  Engine : 

Avery's  rotary,  3,  226 
Beale's  improvement  in  rotary,  46 
Carmichael's  plan  for  reversing  the  ac- 
tion of,  101 
Corde  and  Locke's  patent  rotary,  98 
Cornish,  on  the  performances  of  the, 
23,35,171,231,271,274.343,359, 
380 
Craig's  rotary,  226,  457 
Fourdriniers  improvements  in,  250 
Gorgon   engines,  Messrs.   Seaward'a, 

50 
Holmes's  patent  improvements  in,  173 
Pearce's  concentric  valve,  for,  103 
Pilbrow's  condensing  cylinder  engine, 

418 
Rotary  and  reciprocating,  114,    171, 

181 
Turner's  patented   improvements  in, 

76 
Urwin's  improrements  in,  62,    138, 
197,  236,  246,  375 
Steam,  expansion  of  dry,  288 
Steam  frigates,  new  fleet  of,  218,  292 
Steam  power,  novel  application  of»  304 

,  on  the  \ise  and  application  of 

auxiliary,  361 
Steam  Navigation — River  Thames  steamers, 

469 
Steam  Vessels: 

The  Achilles,  364 

The  Arcadia,  25 

The  Archimedes,  12 

The  Ardent,  293 

The  Blackwall.  469 

The  Britannia,  25,  219 «. 

The  British  l^ueen,  25,  208,  216,  361 

The  Caledonia,  25 

The  City  of  Londonderry,  9 

The  Clarion,  42 

The  Clvde,  218 

The  Columbia,  25 

The  Cyclops,  5Q 
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Steam  Vessels— Conlmifed. 
The  Don,  308 
The  Dragon,  9 
The  Driver,  293 
The  Earl  Hardwicke,  363 
The  Eclipse,  470 
The  Father  Thames,  470 
The  Gem,  362 
The  Gorgon,  50,  293 
The  Great  Western,  25,  218,  240 
The  Lilliputian,  432 
The  Liverpool,  218,  361 
The  Orion,  470 
The  Orwell.  470 
The  Polyphemus,  294 
The  President,  25,  218,  308,  327,  36i 
The  Railway,  469 
The  Rover,  364 
'  The  Royal  Mail  Company's^  320 

The  Ruby,  362,  459 
'  The  Tartar,  364 
The  Thames,  320 
The  Vernon,  362 
The  Vesta,  9 
Steel  ore,  256 
Stevens,  Mr.  J.  W.,  on  marine  propellers) 

307,  390 
Stevens's  improved  universal  chuck;  ab- 
stract of  specification,  431 
Stirling's,  J.  and  R.,  improvements  in  air 

engines ;  abstract  of  specification,  318 
Stocking  machines,  Coltman  and  Wales's 

patent,  236 
*■  — ,    Reynolds's   improve- 

ments in,  461 
Stone  for  the  new  houses  of  parliament, 

127 
Storer,  Mr.  A.,  on  Winkle's  patent  paddle* 

wheels,  22 
Stove,  the  VesU,  18 
Stoves,  improved  mode  of  setting,  103 
Sugar-cane  mills,  Robinson's  improvements 

in,  446 
Sulphate  of  copper,  on  the  pfeseiTative  pro« 

perty  of,  71 
Sulphur,  curious  property  of>  208 
Sulphur  trade,  the  home,  127 
Sulphuretted    hydrogen    evolved    by    salt 

water,  219 
Sulphuric  acid,  improved  method  of  manu- 
facturing, 15 
Suspension  bridge  over  the  Menai  Strait, 

effects  of  wind  on,  409 
Suspension  bridges,  Dredges,  464 
Sylvester's  apparatus  for  warming  and  ven« 

tilating,  72 
Symington,  Mr.  Wm.>  on  his  system  of 
condensation,  8,  68, 176,  218 
T. 
Taa^e's  improttiments  in  rooQug  and  slat- 
ing; abstract  of  specificntion,  125 
I'allow  lamps.  Motley's  patent,  223 
Tate,  Mn  Thomas,  on  a  geometrical  ibvct- 


Ugation  of  the  principles  of  the  crank,  100 
Talbot's  improvements  in  obtaining  motive 

power;  abstract  of  specification,  319 
Taps  and  cocks,  CoweU's  improvemeats  in, 

447 
Telford,  life  and  labours  of,  324,  372, 402i 

435 
Temperature  of  the  Polar  regions,  7,  37 
Templeton's  rule  for  calculating  the  power 

of  pulleys,  error  in,  S91 
Thames  tunnel,  127 
Theory  and  practice,  405,  444 
Theatres,  fatality  of,  480 
Thomas,  Mr.  John,  on  gas  lighting,  eco- 
nomical mode  of  setting  and  working 

retorts,  &c.,  60, 470 
Thoughts  on  steam -carriages,  466 
Thrashing  machines,  Cooper's  patent,  283 
Thrashing  machinery,  Mackelcan's  patent, 

301 
Tincture  press,  portable,  345 
Tmning,  Richanlson  and  Braitbwaite's  im- 
provements in,  251 
Timber,  Combe's  plan  for  scarfing,  217 
Tithe  commutation,  formula  for,  346 
Todd's  improvements  in  extracting  silver 

abstract  of  specification,  139 
Trewhitt's  improvements  in  disconnecting 

paddle-shafts;  abstract  of  specification, 

189 
Trisection  of  plane  angles,  185,  406 
Troubat's  improvements  in  manufacturing 

vinegar ;  abstract  of  specification,  188 
Towler,  Mr.  George,  on  a  new  theory  of 

magnetism,  471 
Turner's  improvements  in  steam  engines; 

abstract  of  specification,  76 
Twist  lace,  Draper's  patent  ornamental,  283 
Types,  apparatus  for  setting  up,  462 

U. 
Universal  chuck,  Stevens's,  431 
Universe,  the  new  theory  of  the^  d7|  90, 

101,181,212,260 
Unsworth's  improvements  in  finishing  woven 

goods }  abstract  of  specification,  204 
Urwin's  improved  system  of  working  steatt 

engines;  abstract  of  specification,  82  | 

remarks  on,  138,  197,  236,  246 


Vaporization,  Howard's  plan  for,  27 
Vegetable  substances,  Edwsrd's  improra* 

ments  in  preserving,  190 
,     Wetterstedt**    im» 

provements  in  preserving,  190 

-,  May's  improvements 


in  apparatus  for  cutting,  75 
— — — — ,    Worth's    improve* 

ments  in  apparatus  for  cutting,  139 
— ,  Ducie,  Cl>burn,  and 

Bnddings'  improvements  in  apiaratot  for 

cutting,  34V 
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Velocipedes,  on  the  constraction  of,  123, 
261,294,308,456 

Velocities,  Williams's  improvemeDts  in  mea- 
suring, 202 

Vesta  stove,  the,  18 

Vine«:ar,  improrements  in  manufactaring, 
188 

Von  Almonde's  improvements  in  the  pro- 
duction of  mosaic  work  from  wood  ;  ab- 
stract of  specification,  413 
W. 

Walker,  Mr.  J.,  description  of  a  bucket 
wheel  for  making  the  most  of  a  fall  of 
water,  216 

I-  ,  on  an  improved  spring  buffer 

for  railway  carriages,  36 

* . ,  on  moulding  cornices,  65 

-,  description  of  a  rising  and 


falling  paddle  shaft,  90 

Walker's  patent  universal  water  elevator, 
376 

Walls,  improved  method  of  cutting  arch- 
ways in,  245,368 

Warburton,  H.,  Esq.,  on  the  preservative 
property  of  sulphate  of  copper,  71 

Warming  and  ventilating,  Sylvester's  ap- 
paratus for,  72 

Warne's  boot  and  shoemaker's  standing  or 
sitting  frame,  5 

Warp  machinery,  Benson's  improvements 
in,  431 

Water,  Hancock's  improved  method  of 
rusing,  349 

— ,  supply  of,  at  fires,  8,  196 

Water-closets,  Beetson's  improvements  in, 
189 

■  ,  Robson's  patent,  302 

Water  company,  London  and  Westminster, 
48 

Water  pipes,  on  protecting  during  frosty 
weather,  65 

Water  wheel,  Whitelaw  and  Stirrat's  im- 
provement in,  21 

Wax  casting,  80 

Wearing  apparel, improved  fastenings  for,47 

Weaving  apparatus,  Davis's  improvements 
in,  333 

Weavers'  reeds,  improvements  in  making, 
397 

Weighing  machines,  Freeman's  patent,  237 

Weights,  Chinese,  288 

Wetterstedt's  improvements  in  preserving 
animal  and  vegetable  substances  from 
Ignition  or  decay ;  abstract  of  specifica- 
tion, 190 

Whitehead's  improvements  in  the  manufac- 
ture of  woollen  belts ;  abstract  of  speci- 
fication, 382 

Wbitehouse's  improvements  in  door  springs 
and  spring  hinges ;  abstract  of  specifica- 
tion, 224 

Whitelaw  and  Stirrat's  water  wheel,  213 

■■  ,  on  an  im^vement  in,  21 


White  lend,  Pattinson's  improvements  in 
manufacturinpr,  249 

,  improvements  in  matiufacttir- 

ing,  432 
Whitworth's  proposed  paddle  wheel,  anti- 
cipated, 269 

Whitworth,  Mr.  Joseph,  on  plane  metallic 
surfaces,  39 

Whitworth  and  Spear's  improvements  in 
cutting  and  shaping  metals ;  abstract  of 
specification,  430 

Wigney,  G.  A.,  Esq.,  on  the  law  of  equal 
diffusion  of  heat,  circulation  of  the 
blood,  &c.,  54 

Williams's  improvements  in  measuring  ve- 
locities ;  abstract  of  specification,  202 

. improvements  in  the  manufacture 

of  felted  woollen  fabrics ;    abstract  ^f 
specification,  251 

improvements  in    furnaces  a; 

boilers ;  abstract  of  specification,  430 

Wimshurst's  improvements  in  propelling ; 
abstract  of  specification,  382 

Winkle's  patent  paddle  wheels,  22 

Winter  precautions,  27 

Wire  ropes,  NewalVs  patent,  143 

Wood,  Mr.  C,  on  long  and  short  connect- 
ing rods,  6 

Wood's  improvements  in  carpet  and  other 
looms ;  abstract  of  specification,  92 

• improvements  in  paving;  abstract 

of  specification,  302 

improvements  in  producing  uneven 

surfaces  of  wood,  &c. ;  abstract  of  speci- 
fication, 445 

Wood,  Bennett's  machinery  for  cutting  and 
working,  123 

,  Hodgson's  machinery  for  cutting  and 

working,  126 

,  Richards's  machinery  for  cutting  and 

working,  174 

——  paving,  Harvey's  patent,  74 

,  improved  method  of,  272 

Wool,  Pierce's  improvements  in  the  pre- 
paration of,  475 

Woollgar,  J.  W.,  Esq.,  on  tithe  commuta* 
tion,  346 

Worths,  improvements  in  cutting  vegetable 
substances ;  abstract  of  specification,  139 

Worms  in  flower-pots,  to  destroy,  480 

Woven  goods,  improvements  in  finishings 
204 

Wright,  Mr.  C,  on  the  air  required  by 
blast  furnaces,  12 

Writing  improvements  in  preparing  mate- 
rials for  teaching,  251 
Y. 

Yarn,  improved  method  of  fcrving  cables 
with,  383 

,  improved  method  of  dressing,  400 

Z. 

Zincing  copper  and  bresSi  128 
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